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“GET THE MESSAGE THROUGH” 


\. — Another War Service of Belden Electrical Cords 















This is an electrical war— planes, tanks, ships, submarines—all are 
electrical- mechanical devices. Hence, practically all the country's elec: 
trical wire capacity has been mobilized. 


Belden Corditis-free Electrical Cords have gone to war. They are 





used on head phone sets for important communications equipment 
HEAD PHONE CORDS —to “Get the Message Through.” This is but one of the hundreds of 
instances Where Belden Cords are insuring long, dependable service 







on war equipment. . 

Dependable cords will enable the war equipment you build to deliver te 
100°o sevice. Investigate Belden Electrical Cords today. 

seldemgManufacuaping Co., 4633 W. Van Buren St., Chicago, Ill. * 

us 
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How to keep "em rolling a ite Bearings will find extremely helpful this latest addi- 


Is equipment 


ail ; a Same tion to the New Departure Engineering Library —the 
hundreds of While New Departure’s vast productive facilities ' — 


lable service oe : Shop Manual. 
are giving war projects right of way. New Departure’s 


ild to deliver technical staff has not forgotten its duty to its regular The New Departure Shop Manual should be 
‘ read by every man responsible for the correct 

customers. installation of ball bearings for maximum 
service and long life. Send for your copy and 

In faet. both old and new oe ct tell us how many additional copies would be 
a required to supply your interested person- 

users of New Departure Ball ~ ee -— Mm nel. New Departure, Bristol, Connecticut. 
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TED: 
Molded Plastics Jobs— 


When Johnny Comes 
Marching Home 


We have always wanted orders. 


Now, we have only one job to do 
—to help win the war—and we 
are giving it the benefit of every 
facility we have. 


But—after it is all over, we shall 


want to re-establish our happy 
relations with old customers—and 
they were invariably happy — 


And attract new customers whose 
needs we can properly care for. 


We emphasize “properly.” For our 
business has been built on the poli- 
cy of turning out quality molded 
plastics parts... accurate... finely 
finished, and always “On Time.” 


THE GENERAL INDUSTRIES CO. 


Molded Plastics Division « ELYRIA, OHIO 


CHICAGO: Phone Central 8431 NEW YORK: Phone Longacre 5-4107 
DETROIT: Phone Madison 2146 MILWAUKEE: Phone Daly 4057 
PHILADELPHIA: Phone Camden 2215 


ELECTRICAL MANUFACTURING, published monthly by THE GAGE PUBLISHING CO., 1950 Sivth Ave., New York. N. Y Accepted under the Act of June 5, 
1934, at Philadelphia, Pa. authorized July 20th, 1934. Vol. 31 No. 3 


4 


ELECTRICAL MANUFACTURING 





LONG LIFE ASSURED? 


The single most important quality you seek in any condenser is...a guarantee of long life. 


And this guarantee is built into Tobe Capacitors — built in by persistence in research, 
soundness in engineering, excellence in production, plus 20 years of condenser experience. 
One of the Tobe Capacitors is Type SIC-510M-6 illustrated above. It is doing a vital war 
job as a filter condenser in secret equipment. Impregnated and filled with mineral oil, it is 
typical of the careful manufacture and conservative rating which characterize Tobe 


Capacitors. Ask us about your condenser problems. 


TOBE CAPACITOR—TYPE SIC-510M-6-EU 
CAPACITY ... 3 x .2 mfd. SHUNT RESISTANCE . . . 15,000 megohms or greater 
TEST VOLTAGE . . . 8,000 volts DC POWER FACTOR... At 1,000 cycles—less than .004 
WORKING VOLTAGE . . . 4,000 volts DC MINERAL OIL IMPREGNATED — MINERAL OIL FILLED 


A BIG PART IN INDUSTRY TOMORROW 


> CO. 


acre 5-4107 
y 4057 


ct of June 5 
MARCH 1943 
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BE AGCEPT THE CHALLENGE! 


ry 

Povay this pennant proudly 
flies at our flag staff... official 
award by the United States Army 
and Navy for ‘‘outstanding pro- 


duction of war materials.”’ 


The men and women of the 
Granite City Steel Company are 
sincerely grateful for this recog- 
nition of their long months of 
continuous effort to produce 


every last ton of quality steel of 


which our furnaces are capable. 


But not now, nor ever, will we 
regard this honor as a reward for 


a job well done. 


To us it is a challenge...a 
challenge to contribute even 
more to the war effort which 
will win the Victory and Peace 
for which our armed and in- 
dustrial forces are so gallantly 


striving. 


GRANITE CEY STEEL (0) 


GRANITE CITY, ILLINOIS 


TUM eL Aah 


Chicago - Cleveland - Denver - Houston - Indianapolis 


Kansas City - Los Angeles 


Louisville - Memphis - Milwaukee - Minneapolis - Moline 


New York - St. Louis 


HOT ROLLED SHEETS - COLD ROLLED SHEETS - STRIPLATES - TIN PLATE - ELECTRICAL SHEETS - TIN MILL PRODUCTS 


TERNE PLATE « PORCELAIN ENAMELING SHEETS 
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ERE is a voltage stabilizer 

that digests variations in load 
or power factor, or both, and con- 
} tinues unaffected in its smooth, 
reliable regulation of voltage. Va- 
nations in load from no load to 
full load bother it not a whit. 
Changes in power factor from 
unity to 0.8 lagging leave it in- 
; different. 


Electronic-device manufacturers 
who build it into their equipment, 
or offer it as an accessory, will 
ind that it means better perform- 
ance and greater salability of their 
products. Present users of elec- 
tonic devices will likewise find 
that it can improve the perform- 


|GENERAL €@ ELECTRIC 


E CES 
GE announ A NEW 


VOLTAGE STABILIZER 
WMA deh dh dha 


y 


ot atory 
a testing 


ance and reliability of their equip- 
ment. This stabilizer is ideal for 
precision control of many labora- 
tory processes. 


If your problem is one of provid- 
ing constant voltage for the opera- 
tion of diversified electric equip- 
ment—all or much of which has 
fluctuating loads and power factor 

solve it by installing G-E sta- 
bilizers, the only voltage stabilizer 
on the market that is insensitive 
to load power factor. Available 
ratings from 50 va to 5000 va. 
Ask our local office for Bulletin 
GEA-3634—the complete story. 
General Electric Co., Schenectady, 
New York. 


43-37-5205 


NO MOVING PARTS e NO ADJUSTMENTS 





TUE bE 1 


Engineers, note these perform- 
ance features! 


WIDE LIMITS FOR INPUT VOLTAGE—95 to 


130 volts—ample for all ordinary voltage 
conditions. 

CONSTANT OUTPUT VOLTAGE—For any 
fixed load, +4 per cent. For any load 
that varies between full load and half load, 
and power factor between unity and 0.8 
lagging, the output voltage will not vary 
more than +14 per cent. For simultaneous 
variations in input voltage, load, and load 
power factor—with load between no load and 
full load, and load power factor between 
unity and 0.8 lagging—the output voltage 
will not vary more than +2 )% per cent. 


QUICK RESPONSE—Stabilizing action takes 


place in less than three cycles. 


LEADING INPUT POWER FACTOR — Approx- 
imately 20 per cent at no load, and 70 per 
cent at full load. 


CURRENT-LIMITING FEATURE— On short 
circuit the output is limited to approxi- 
mately 130 per cent of full load—especially 
valuable for electronic-tube apparatus dur- 
ing the filament warming-up period. 

LOW HARMONIC CONTENT— Only about 6 
per cent at or near full load, unity power 
factor. Only slight variations in harmonic 
content result from variations in input voltage. 
COMPLETELY SELF-PROTECTING — Will oper- 
ate continuously throughout the range from 
open circuit to short circuit without damage. 





Reg) «=The Army-Novy “E™, for Excellence 
» in the manufacture of wor equip- 


ment, now flies over sia G-E plonis 
employing 100,000 men and women. 
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@ Skill! Time! Labor! . . . all are 
wasted when vibration loosens 
screws and bolts. But, when 
EverLocked, the assembly holds, 
The multiple chisel-like edges 
dig in and defeat vibration. 

EverLock Washers are used 
and approved by all branches 
of the Army and Navy. A range 
of 91 sizes in six standard types 
are available. 

Prove the superior holding 
power of EverLock Washers on 
your own assemblies. Wire your 
orders today! 


ICTORY 


LISTED ON GOVERNMENT ORDNANCE STANDARDS 
PRINTS BEAX 1-2-3-4 
Shown on — —_ > Aeronautical 
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WASHERS®S 


THE WASHER THAT HAS THE EDGE 
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holding Dear Employees: 
shers on You've earned the Army-Navy..."E”... And yet, we knew 
ae ym you would... 

Not many months ago, you, of the DeJur Amsco Corpo- 
ration served a peacetime market in a peacetime world... 
Today you work with fervor... hurdling all obstacles to pro- 
duce for the Armed Forces... Your time, your labor have 
been diverted to PRODUCTION FOR WAR... PRO- 
DUCTION OF MATERIALS TO WIN THIS WAR... 

Today DeJur Instruments, Potentiometers, and Meters 
have joined the fighting fronts .. . to serve America... and 
the World. 





















President 


RALPH A. DeJUR 
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FL DUREZ HAS 
Me —O WHAT IT SOTAKES! 


@= Durez 1905 Black, for ex- 
ample, under the Izod test for 
impact shows: Energy to Break 
FP .5-.6; Per inch of Notch FP 
1.0-1.2. This is the standard 
ASTM test. 
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—— 
An alternate ASTM test is the 
Charpy method. Specifications 
of Durez materials may be se- 
cured if this is the method you 
prefer for establishing your im- 
pact requirements. 


le 

| 

© 

- 
eal This gravity test is an- 
Still another method of other practical application 
industrial test for impact “ -—. a test in use. No matter 
is this drop test. Some what method you prefer, 
engineers use this for their , Durez high-impact mate- 
particular applications. rials have what it takes. 


Wirar are you making these days... fuses, hand gre- 


















Specifications for DUREZ 11934 — 
typical of our high-impact molding compounds: 
POWDER PROPERTIES 


nades, firing pins, detonator caps, portable communica- 





tions equipment, gun grips, bayonet handles, lock bolts, 


bumper shoes? Pee eee ob 4g kk ko A Rk See cn > BO 
. : ‘ ee ee ee Apparent Density mS & S.te Go oo ee 
Although the list of war uses for plastics is almost end- Recdsimendedentidingeeme.—F.. . . . 300000005 
less, there is a Durez plastic to “fit the job.” Form of material . . . . . . . . . Fluff 
To make sure that Durez plastics will meet your im- eee ss 
; ; . : DpOGeC MSEOUEE. 2s ks eh UU hl 
pact specifications to a T... our laboratories duplicate Water Absorption—%. . . .. =.=. =. 16 


° : Flexural Strength PSI. . . . . . . . 10,000-12,000 
standard impact strength tests. Here, we show just a few . 
Impact Strength: 
... that reveal exactly what you can count on from the Energy to Break FP . 


Per inch of Notch FP 


° ° > ‘ ELECTRICAL PROPERTIES 
Obviously, such specifications vary with the applica- Diel. Strength V/M—-S/T 


Diel. Fatigue V/M—S/S 


wide variety of high impact molding compounds. 





tion. Therefore our technicians will be glad to recom- 
mend the plastic best suited to your purpose. Or... war 
application permitting ... help you lick the problem by 


developing a special molding compound. ay UTy 


DUREZ PLASTICS & CHEMICALS, INC. 
263 WALCK ROAD, NORTH TONAWANDA, N. Y. 





PLASTICS THAT FIT THE JOB 











- ELECTRICAL MANUFACTURING 


Through specialization and long experience, many users of 
est iS an- 


pplication 


copper alloys have learned the correct tooling and machin- 

oe oa ing characteristics of the particular alloys they use. However, 
ic caken | a large number of metal working shops are now engaged 
in the manufacture of new products with new materials— 

have turned to the use of copper, brass or bronze—and are 

faced with the problems of determining the most effective 

» cutting speeds, feeds and tool design. To assist these plants 

“by providing helpful suggestions, The American Brass Com- 

pany has made available a new publication, ‘Machining 

vom Copper and Copper Base Alloys.” If your manufacturing 
operations include turning, drilling, tapping, threading or 


milling any of the copper base alloys, you'll find this booklet 
decidedly helpful. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury, Connecticut 





A ready-reference manual... Illustrated and condensed for your convenience 
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If you are machining any of 
THESE Copper Alloys... 


ANACONDA 
COPPER ALLOYS 


COPPERS 
Electrolytic Tough Pitch 
Deoxidized Copper—939 
Leaded Copper—946 


BRASSES 
Commercial Bronze 90% —14 
Red Brass 85° —24 
Red Brass 80% —32 
Yellow Brass—61 
Muntz Metal—66 


LEADED BRASSES 
Leaded Commercial Bronze—202 
Hardware Bronze—267 
Leaded Red Brass 80% —205 
Leaded Brass—211 
Butt Brass—229 
Free Cutting Yellow Brass—271 
Forging Brass—250 
Extruded Architectural Bronze—280 


SPECIAL BRASSES 
Naval Brass—452 
*Tobin Bronze 
Manganese Bronze—937 
Leaded Naval Brass—612 


PHOSPHOR BRONZES 
Phosphor Bronze 4%—303 
Phosphor Bronze 5% —351 
Leaded Phosphor Bronze 5% —973 
Phosphor Bronze 8% —353 
Phosphor Bronze 10% —354 
Special Free Cutting Phosphor 

Bronze—610 

Phosphor Bronze—314 
Phosphor Bronze—316 


NICKEL SILVERS 
Extruded Leaded Nickel Silver 
10% —823 

Leaded Nickel Silver 12% —796 
Leaded Nickel Silver 18°% —789 
Nickel Silver 18% —719 

Nickel Silver 18% —723 

* Ambrac—850 


SUPER NICKEL-—701 


ALUMINUM BRONZES 
Ambraloy—901 
Ambraley—917 
Ambraloy—928 

* Avialite—915 


COPPER-SILICON ALLOYS 
*Everdur—1010 
Everdur—1012 (Leaded) 
Everdur—1015 


BERYLLIUM COPPER-—175 
CHROMIUM COPPER-—999 


*Trade-Marks Registered United States Patent Office 
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Here is a new Anaconda Publication suggesting 
cutting speeds, feeds, tool rakes and clearances 
to be used on more than 40 copper alloys—from 
free cutting yellow brass all the way to copper 
and the tough bronzes. It is based on the use of 
standard cutting tool materials and contains 
many helpful, useful and practical suggestions 
on turning and cutting-off tools; form tools; drills, 
reamers and taps; thread chasers, milling cut- 
ters and coolants. Production engineers, tool 
setters and machine operators will find a copy 
both interesting and useful. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury, Connecticut 


_—_ Tae el 





THREE REASONS WHY you should use the 
right speeds, feeds and cutting tool angles: 


1 To save valuable time and scarce materials 
2 To produce finer finishes and closer tolerances 


3 To get top production out of your present equipment 


LATHE TURNING TOOLS 
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* BACK RAKE 


a * FRONT CLEARANCE 
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10" To 1s° 
LEAD ANGLE 


5°10 10° BACK RAKE 
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to help you get the most 








out of your machining operations | 


Fill in and mail the attached coupon. A copy of this new Anaconda Pub- 
lication, “Machining Copper and Copper Base Alloys,” will be sent to 
you promptly. In addition to suggestions on cutting speeds, feeds and 
tool designs, this booklet contains tables of compositions, physical con- 
stants and physical properties on more than 40 copper and copper alloy 
free cutting, general purpose and engineering rods. Convenient weight 


tables and conversion factors are also included. No obligation, of course. 





all 






It 
THE AMERICAN BRASS COMPANY ; st 
aN General Offices: Waterbury, Connecticut — Offices and Agencies in Principal Cities m 
AN “eo S i D Subsidiary of Anaconda Copper Mining Company 
/ me" In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. | d 
d 
0 
Se ee ca a SS A MS Se SS SS a n 
A Request for Anaconda Publication B-3, First Edition, . f 


S i cts? i 
“Machining Copper and Copper Base Alloys” prow Hachine Fa : 


Publication B-14, 4th Edition, 
is a 24-page booklet on 46 — 
AnacondaCopperandCopper 


Print ycur name and address and mail to: The American 
Brass Company, General Offices, Waterbury, Connecticut. 










Additional Copies will be mailed on request. Alloy Rods for screw machine 
use. Includes helpful cost find- 

a Les sbascusinsosentennrsnunosovckoayencsoncoartiapolensies ing charts and references to 

Standard Specifications.Ifyou i 

ei i i peixcnes aps yarboanb ened cn babe ecncosanbichibbocbapn Se | make, buy, sell or use salina 

Oe | machine parts of any mate 
rial, you'll want this booklet. 
as spesgsnnhpanntocbshcdbennsosenpepnninecnunsonrende a 


oO ‘Check here if you also want a copy of B-14, “Anaconda Free Cutting Brass Rods.” 
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for dependabilit 


It takes time to train a labor force in precision 











standards — to establish inspection procedures and __ time, have helped to create 
make them work — to develop the spirit of pro- the world-wide reputation 
duction teamwork which characterizes a seasoned, of Oster motor-driven appliances. Oster’s sound 


dependable source of supply . . . Oster’s 15 years  cngineering assures you of a motor to fit your job. 








: of experience in building electric motors therefore x k * 
: : ’ .0024 to .25 H.P. Dimensions (complete in housing): 
means something to you — especially since the 11/,” dia. x 2:2” long, to 3%” dia. x 51/;” long. 
, , F Windings: shunt, series, split-field 3-lead reversible 
ducts? models in current war production are essentially series. Also permanent magnet motors 1” dia. x 24” up. 
dition, 
on 46 
copper 
achine 
st find- 
ces to John Oster Mfg. Co. of Illinois 
s.Ifyou GENOA, ILLINOIS 
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Mode! G-3000 automatic mul- be Pm’ / 

tiple riveter built by General 

Engineering Company, Buffalo, 

N. Y., shown riveting aircraft 


wing section. 


Pe 
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riveting job formerly requiring 
(5¢) man-hours now done in /)! 


Here is the machine tool industry’s latest 
contribution to faster aircraft production—a 
multiple riveter which goes to work on wing 


sections with the speed and precision of a 
giant sewing machine. 


As the machine went on the drawing 
board, the designers called in a Square D 
Field Engineer. Together, they dug into the 
electrical control assignment. It was a tough 
one. Twin pairs of bucking heads and rivet- 
ing rams had to move in and out—up and 
down—automatically finding the riveting 
positions, while the work was being fed 


lengthwise through the machine. Wide vari- 
ations in stock thickness or in riveting levels 
had to be automatically compensated for 
without interrupting the sequence or chang- 
ing the level of the work. Degree of rivet 
flattening had to be easily adjustable. Dis- 
tance of bucking and riveting head retrac- 
tion also had to be adjustable. Both manual 
and automatic operation had to be provided. 


SQUARE J) COMPANY 
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calibrated adjusting dials, determine the amount of 
rivet flattening and head retraction. 


Although it performs many specialized functions and 
governs the highly complex operation sequence, this 
panel is assembled entirely from standard Square D 
catalog items, designed specifically for machine tool 
control. Notice that the uniform construction and reg- 
ular rectangular shape of each unit permits the as- 
sembling of a large number of devices and a great 
amount of wiring, in a relatively small space. 


MANUAL OPERATION 


7, From a master control station the operator governs motion of 
longitudinal feed rolls and transverse positioning of heads as 
well as initiating the riveting cycle. 


Z Through selector switches on the control panel the operator can 
reverse the feed rolls, set the machine for manual or automatic 
operation and turn off either or both of the heads. 


8, Either pair of heads can easily be backed off to one side while 
the other is operated manually or automatically. 


AUTOMATIC OPERATION 


7, A master gauge bar is attached to the work with stops set at 
riveting positions along the length of the work. Stops are set 
on a second master bar at riveting positions across the width 
of the work. 


2. Work feeds lengthwise to first rivet position, where a precision limit 
switch, tripped by a stop on the master bar, stops feeds and ener- 
gizes contactors on the control panel to start bucking heads down. 


&. Sensitive limit switches stop bucking anvils at contact with the rivet 
heads and start riveting rams upward. As riveting anvils touch 
work, a pneumatic timing relay is energized and the rivet anvils 
continue to move upward, flattening the rivet heads until the 
timing period is over. Degree of flattening is easily controlled 
by a calibrated adjusting dial on the control panel. 


G. After riveting operation is complete, bucking and riveting heads 
retract while the feed rolls move the work to a new position. 


5. Independent circuits for each pair of heads are provided on the 
control panel to allow riveting at different levels. These circuits 
are designed to automatically compensate for changes in work 
thickness or riveting levels as the machine progresses from one 
riveting position to another, 


PUT THROUGH ITS PACES 
witte SAURRE T) CONTROL 


This Complex Electrical Control Panel Is Assembled 
Entirely from Standard Square D Catalog Items 


Both manual and automatic sequences are provided by this control panel, guided by signals from precision 
limit switches or a manual control station located on the machine. Square D pneumatic timers with large, 
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NSTRUMENT DOIVISION ELMHURST, NEW YORK * en 
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ALLIED RELAYS NOW STANDARD 
for FLIGHT, FIRING and 
COMMUNICATION CONTROL EQUIPMENT 


In design and in manufacture ALLIED RELAYS meet Army, Navy 
and CAA specifications for dependable unwavering performance, 


BO a compactly designed 2'/2 watt relay, rated 15 amperes BJ a small compactly designed 2 watt relay, rated § 
at 24 volts DC or 110 volts AC, standard is double pole amperes at 24 volts DC or 110 volts AC, standard is 
double throw and also made in 3 and 4 pole double throw — double pole double throw —(model BJB when mounted 
(model BOB when mounted on Bakelite Base). on Bakelite Base). 


BJU a latching relay for aircraft; B a sensitive relay operating of. G a sensitive relay operating at AN a power relay handling up 
maximum rating 5 amperes per 0.012 watts 0.05 watts to 75 amperes at 24 volts DC 
contact, non-inductive. 


AR a featherweight relay with AK a high speed Keying Relay, BN a multiple contact relay, 6 Solenoid AP capable of 


5 ampere contacts and weighing 20 cycles per second..Contact pole double throw handling 10 3 to 5 pounds pull at /,"" stroke 
50 grams rating 1000 volts at 30,000 ft.20 amperes at 24 volts DC 
megacycles..4 pole double throw 
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MOTORS 





can Sears your”All-Out”’ 


Because Wagner motors have prov ed their re- 
liability and efficiency in pre-war days on all 
kinds of motor driven equipment, thousands of 
them have already gone into war service. Today 
you will find Wagner motors driving all types 
of machine tools and other motor driven equip- 
ment in war industries, army cantonments, navy 
yards, air fields, and on ships — delivering the same 
dependable service that has established Wagner's 
outstanding reputation for high-quality motors. 


Wagner’ s plantis working day and night, turn- 
ing out more motors now than ever before, and is 
supplying these dependable motors w herever 
they are needed to help in the “all-out” war effort. 


No matter what your motor requirements 
are... regardless of the torque, speed, or current 
requirements, you can choose a motor from the 
Wagner line that is correctly engineered for the 
job. The three motors illustrated represent just 
a few of the various types of Wagner motors. 
Each motor has special electrical and mechanical 
characteristics that make it the ideal motor for 
certain applications. 


<a 
FIELD ENGINEERING SERVICE! 










7. fF F&F + + } F 


Today, with production at an all time high, you cannot 
afford to “take a chance” on motor efficiency. Shutdowns 
because of motor failure cannot be tolerated. Provide the 
motor driven machines and equipment you manufacture 
or use in your plant with the RIGHT Wagner motor. 


Wagner's 25 branch offices are manned by trained 
field engineers, competent to solve your motor application 
problems. They will gladly consult with you and do every- 
thing possible to assure you the quickest delivery on the 
motors you need to keep your war production schedule 


on time in this “all-out” 
war effort. aie ; / 
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aWar’ Effort! 












Type RP Squirrel-Cage 
motors are used on 
machine tools and 
other electrically driven equip- 
ment that operate in clean, 
dry locations. 1/6 to 400-hp, 
25 to 60 cycles, 2- or 3-phase. 






Type HP motors are 
ideal for machines 
located where inflam- 
mable materials and substances 
are handled or manufactured. 
3/4 to 125-hp, 2- or 3-phase, 
25 to 60 cycles. 


Type RA Repulsion- 
Start-Induction motors 
are single-phase brush- 
lifting motors having 
high starting-torque 
and low starting-cur- 
rent. They are ideal for heavy-duty ap- 
plications. Obtainable in various speeds, 
frequencies, and voltages; rigid or resil- 
ient mounted; 1/8 to 15-hp, 25 to 60 cycles. 





THESE VALUABLE BULLETINS! 


Bulletins MU-176, MU-182, MU-183 illustrate and describe 
the complete line of Wagner motors—a motor for every te 
Ly z) => —— purpose. Copies of these bulletins will be sent you onrequest. 


ENGINEERS! 


CHECK THE 
SE SIX 
O 
UTSTANDING FEATURES OF 


MINIMUM aghuen DRIFT 


Absence of hot flow and cold flow, 

maximum dimensional stability 

and minimum expansion combine NEGLIGIBLE WATER ABSORPTION 

to provide a minimum © 

cy drift. Often it is not necessary 

to use crystals or other compen= Multiform glasses show a water 

sating devices: absorption © less than 0.01 per 
cent (24 hours): Impregnants or 
added glazes are unnecessary, 
assuring better dimensional toler- 
ances. Loss of efficiency due to 
improper impregnation or cracked 
glaze is eliminated. 


LOW LO ACTOR 


efficiency: Multiform glass +707, 
for example, has a loss factor of 
only 0.40 at 90°C,—1 Mes: 


Insulators, made from Multiform 
glasses, offer you definitely greater urna coc 


Threads, grooves and holes are 
accurate from piece to piece be- 
cause they are molded in the 
piece- All sizes can be made with 
tolerances of + 2.0%, not less than 
4 0.010’. 


EXTREMEL IDE RANGE 
OF SIZE SHAPES 


There’s almost no limit on shapes, HIGH DIEL C STRENGTH 


cylindrical or flat. In size, pieces 


range from tiny beads, several 
thousand to the pound, to 95-lb. Multiform glasses have a dielectric 


pieces 45’ or more across: strength of 500 volts per mil or 
vnore—approximately twice the 
dielectric strength of porcelains 

and steatites- 


ELECT : 
CTRICAL MANUFACTURING 





ORNING MULTIFORM 
GLASS INSULATION 


NO SHORTAGE OF GLASS TO 
REPLACE STEATITE, PORCELAIN 
AND OTHER ELECTRICAL 
INSULATION MATERIALS 


ELIVERIES slow on electrical in- 

sulators? Here’s good news! New- 
type insulators developed by Corning 
Glass Research—Pyrex brand Multiform 
Glassware—are available now! Check the 
six outstanding features on the opposite 
page. See why all Multiform glasses not 
only comply with the proposed A.S.A. 
American War Standard on Radio Insula- 
tion Materials of Low Dielectric Constant, 
but actually offer you more in efficiency 
and long life! 
The characteristics of these glasses plus 
Corning’s new fabrication methods make 
possible an extremely wide range of shapes 
and sizes. General dimensional tolerances 
are: large or heavy pieces, intricate shapes, 
hollow cylindrical sections + 2.0% or 
0.010”; flat plates, solid rods, discs, beads, 
bushings +t 1.0% or 0.005”, except 
thickness which should be + 4% or 
0.005”. 
If you have an insulator problem, do this 
today: Fill in and mail the coupon now 
for a free sample of Pyrex brand Multi- 
form Glass and complete, descriptive 
booklet. 


Pyrex Insulators 


BRAND 


“PYREX” is a registered trade-mark and indicates manufacture by Corning Glass Works 
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Air Conditioning gives it 


This war is being fought with explosions. 


All kinds.. 


.from block-busters to hand 


grenades. And don’t forget the explo- 


sions in the barrels of guns that propel 
bullets and shells toward the ene my. 
It takes a lot of skill to make a good 


expkh ion. Air conditioning he Ip , 


The rate at which powder dri¢ 
determines the way it explodes. It 
must not explode too soon or too late. 
Hence, special air conditioning 


with temperature and humidity con- 


tin 


trolled precisely . .. is used for the 


drying of powder. 


Also, air conditioning protects the 
lives of workers in munitions plants 
by providing the safest temperature 
and humidity condition 


General Electric is an outstanding 


upplier of the new improved kind of 


ir conditioning equipment needed for 
these wartime requirements. It has 
developed equipment more flexible, 


more compact than ever before . 


with more accurate temperature and 
humidity control, 

Today this equipment is being 
devoted to winning the war. After 
the war, a far better air conditioning 
will be made available for offices and 
factories, stores and theatres; homes, 
hospitals and hotels... from General 
lectric. 

lir Condilioning and Commercial 
hiefrigeration Department, Division 433, 


General Elect ric Co. ‘ Bloomfield, N. J. 


toning by GENERAL @ ELECTRIC 


ELECTRICAL MANUFACTURING 
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Just Born — But How It Can Talk! 


A. Sawed, milled, dritled 
and threaded packing gland. 
KB. Sawed, drilled, milled and 


tapped fairlead | Pe tele tor: 
milled and drilled arm contact. 


Y’HE 155 mm. gun, biggest weapon of 
the motorized divisions, uses parts of 
Synthane Bakelite-laminated. 

The properties of Synthane essential for 
the war-making are the same as those that 
helped produce better products during 
peacetime. . . excellent electrical insulat- 
ing characteristics, structural strength, 
light weight (half the weight of aluminum), 


resistance to corrosion’ from acids, salts, 
water and solvents, and ease of machining. 

When peace returns you will be better 
prepared if you will think and plan with 
industrial plastics such as Synthane now. 

Synthane contributes to your study of 
plastics. . . data such as you will find on 
the back of this sheet. 


10% for War Bonds —Treasury Department Honor Roll 


Plan your present and future with Synthane Technical Plastics 


SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 


SHEETS + RODS - TUBES - FABRICATED PARTS 


Bakelite — 


SILENT STABILIZED GEAR MATERIAL 


laminated 





















































SYNTHANE Bakelite-laminated con- 
sists of a series of laminations of paper, 
fabric, or asbestos. Each lamination 
is impregnated with one or more coats 
of a Bakelite resin varnish before proc- 
essing into sheets, rods and tubes. 


Bakelite resin is a chemical compound 
of phenol and formaldehyde. When 
the two are heated together at a suit- 
able temperature and in the presence 
of a catalyst to speed up the reaction, 
a clear amber solid resin is formed. In 
this stage, the resin can be melted and 
is soluble in alcohol or acetone 





SHEETS 


For the manufacture of SYNTHANE the 
solid resin is dissolved in alcohol to 
produce a varnish. The fabric or paper 
is impregnated by passing it over 
rolls which dip into the varnish. The 
depth of the coating is controlled by 
varying the specific gravity of the var- 
nish, or by dipping more than once 





A drying oven, through which the coated 
sheet passes, evaporates the solvent. 


After drying, the roll is cut into con- 
venient lengths to fit the presses. A 
number of sheets, depending upon the 
thickness of the finished sheet desired, 
is piled up in the press. Heat and pres- 
sure are applied for a length of time 
sufficient to complete the chemical 





reaction and transform the resin-im- 
pregnated layers into a hard and dense 
solid which will not delaminate, can- 
not be softened by the re-application 
of heat, is non-hygroscopic, and pos- 
sesses excellent mechanical and elec- 
trical properties. In the curing process 
the Bakelite resin or varnish com- 
pletely polymerizes. 





The characteristics of the finished sheet 
are determined by the grade of resin, 
type of filler used and time of cure. 
Those factors are dictated by the job. 





TUBES 


In the manufacture of SYNTHANE 
tubes, the bakelized paper or fabric 
is wound upon a mandrel under heat 
and very moderate pressure. This 
operation softens the resin and causes 
the laminations to stick together. Tubes 
are usually wound to a slightly greater 
diameter than called for, in order to 
provide a margin for grinding to size. 
In the manufacture of wrapped or 
rolled tubes, the wound tubes—as they 
come from the tube winding machine 
—are oven cured for several hours to 
complete the cure and form a hard 
dense wall which will not delaminate 
nor re-soften with heat 





In making molded tubes, the wound 
tubes—as they come from the tube 
winding machine—are placed in a 
mold, the diameter of which corre- 
sponds to the desired outside diameter 
of the molded tube. Tubes are wound 
to a diameter somewhat in excess of 
that corresponding to the mold di- 
ameter. The excess material squeezes 
out of the mold under heat and pres- 
sure. The mandrel is, of course, left in 
during the molding operation just as 
the mandrel of the wrapped tube is 
left in during the oven cure. 





size. The tubes are sanded and polish 

if necessary or finished with ony = 
of a variety of lacquers ace : 
the specifications of the job, 


Ording tp 


Square or rectangular tubing may be 
supplied in almost any dimension j, 
the rolled tubing 


RODS 


SYNTHANE laminated rods con be 
made either by lathe-turing shew 
stock or by tube molding methods, |p 
the latter case, the impregnated pape 
or fabric is wound up on a very smal 
mandrel to a slightly larger diamete: 
than that of the mold. The mandrel i 
withdrawn, the rod is placed in the 
mold and subjected to heat and pre. 
sure. Excess material is squeezed oy 
at the mold-joint during pressing, 






SPECIAL SHAPES 


Special shapes may be made by cor 











structing a mold and building it vp 
with the required paper or fabric pieces. 
Molded-laminated shapes poses 
strength exceeding that of ordinary 
powder-molded pieces. 


The final operation on wrapped or 
molded tubes after the mandrel has 
been removed is grinding. The tube is 
passed through the grinder several 
times, the final cut bringing it down to 

















PLAN YOUR PRESENT AND FUTURE WITH SYNTHANE TECHNICAL PLASTICS 









Bakelite — 


SYNTHANE CORPORATION, OAKS, PENNA. 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 


laminated 


























AMERICAN 
Phillips Screws 


* 


HELP UNSKILLED WORKERS GET SKILLED RESULTS 
WITH STRAIGHT, STRONG, SPEEDY FASTENINGS 


Inexperienced hands catch on quickly to the fastest, easiest, most fool- 
inded and polish sroof method of screwdriving ever devised . . . the self-aligned, non-slip 
I § 5 I 


hed with 
Ony on as gE es a. —e :  eiiaas Sells ‘ lata 
quers according driving of American Phillips Screws. And in no time, new workers 


the job, develop machine-gun speed that often doubles production. For with 
lar tubing may te American Phillips Screws they can’t miss . . . because the 4-winged driver 
any dimension i and tapered recess form one straight inseparable unit, until the 
screw has been set up tight. And there’s a perfect fastening, 
DS with no burrs on the screw head...no ugly gouges on the work 
rod web ae surface. With this modern method, operators are not tired by 
athe-turning she work that wore them out, back in the slotted-screw days. 
olding methods, i American Phillips Recessed Head Screws are made under 


impregnated pape 


yp On G very on rigid laboratory check, and a unique system of piece inspection 


ly larger diamete . . . two good reasons why more and more buyers of Phillips 
Id. The mance Screws are specifying ‘‘American Screw Co. brand.” 
| is placed in the ae 


| to heat ‘and pres. 
nea eae AMERICAN SCREW COMPANY 


JTiNg pressing, 
PROVIDENCE, RHODE ISLAND 


















Chicago: 589 E. Illinois Street Detroit: 4-258 General Motors Bldg. 


SHAPES 


» be made by cor- 
nd building it up 
per or fabric pieces. 
d shapes posses 

that of ordinary 
ces. 


ee i 
. ——* 
* SHEET METAL SCREWS 


















COLD-FORGED WOOD SCREWS * MACHINE SCREWS * STOVE BOLTS 
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HARDWICK, HINDLE, Inc. 
Newark, N. J., U.S.A. 


The exclusive features of our 
Ferrule Terminal Resistors are so 
important that engineers everywhere 
acknowledge their superiority. 

No other resistor offers you the ad- 
vantage of monel terminals. In addi- 
tion to their complete freedom from 
corrosion or oxidization, they are 
forced securely over the ends of the 
tube before enameling, and so become 
an integral part that can not loosen or 
get out of alignment. No cement is 
used,—so there is nothing to loosen or 
crumble. 

The ends are open and the entire 
inside diameter is completely free 
from obstruction of any kind,— giving 


FERRULE TERMINAL 


eae 


maximum ventilation. 

The resistance winding is silver 
soldered to each ferrule, eliminating 
all possible trouble from intermediate 
connections. 

And the winding, the connections, 
and the inside face of the ferrules are 
completely embedded in protecting 
vitreous enamel. 

In addition to a complete range of 
sizes in this resistor, we have a large 
range of sizes in many other types of 
resistors and rheostats,—with many 
other exclusive advantages. Please 
consult us before ordering, whether 
you need standard or special resist- 
ance service. 


ELECTRICAL MANUFACTURING 

























is silver 


liminating 
ermediate ERE’S some friendly help to the engineer in his 
nnections, own personal work. By using Formica for numerous 
srrules are purposes in the machines they design engineers have 
protecting often found the going easier, the product better. Now 
this same modern, laminated plastic material is offered 
e range of in the form of T squares and other drawing instruments 
ive a large for use in the draughtsman’s work—instruments that 


er types of 
vith many 
es. Please 
x, whether 
cial resist- 


wear like iron, hold together and endure for years, 
never change in dimensions or appearance. They are 
beautiful instruments when you get them and _ they 
remain that way. 


They are manufactured from Formica materials by 
the Engineering Sales Company, Sheboygan, Wise. 





xi 
ed 


?ACTURING 





Formica has received the Army-Navy 
E'’ Award for Excellence in Production. 


THE FORMICA INSULATION CO. ¢ 1638 SPRING GROVE AVE. ¢ CINCINNATI, 0. 





MARCH 1943 


Just as you have been able to use Stainless Steel to 
greater advantage since 1928 when Carpenter invent- 
ed Free-Machining Stainless— you can now take full 
advantage of the properties of INVAR, as a result 
of this timely new development. 


Invar, a 36% nickel alloy that expands only a tenth 
as much as carbon steel when subject to temperatures 
up to 400° F., used to be as tough to machine as straight 
18-8 Stainless Steel. Jnvar was so tough to machine 
that engineers often gave up the idea of using it, even 
when they needed the metal’s low expansion properties. 


So Carpenter research went to work, and now we 
announce an /nvar that is actually easy to machine 
... Carpenter Free-Cut Invar ‘36’. Through the 
addition of selenium to the alloy, its cutting qualities 
have been improved, while its low expansion properties 
remain exactly the same. 


Invar (in the form of strip) is being used in making 
parts for aircraft controls, thermostats, special radio 
parts and other devices that must remain accurate 
even where temperatures vary. But now that bars of 
Invar can be easily machined, this unusual metal 
will be abie to take over new jobs. Designers will be 
able to adopt it without fear of their recommendations 
being called ‘impossible’ by production men. 


How Carpenter has Increased the 
Usefulness of Another Metal 





The story of Jnvar production research is told on the 
next page. If, after reading it, you would like more 
information about Jnvar and its properties, get in 
touch with our Metallurgical Department. Or, ask for 
our latest bulletin. 


Exactly What IS Carpenter Invar 36"? 


Carpenter Invar ‘'36” is a 36% nickel alloy adapted 
to use in any parts which must not change in size 
through temperature ranges up to 400°F. A typical 
expansion curve is shown in the accompanying graph, 
comparing the thermal expansion — 
of Carpenter Invar ‘'36’’ with 
that of carbon steel. Extremely 
close control of analysis in melting 
within a carefully determined 
range assures uniformity from lot to 
lot, so that no selection for special 
applications is necessary. Car- 
penter Invar ‘'36” is available 
in the forms of hot rolled and cold 
drawn bars, cold rolled strip, 
wire, and welded tubing. Car- 
penter Free-Cut Invar ‘'36”’ is 
available only in hot rolled and 
cold drawn bars, for applications 
where free-machining properties 
are required. 
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The comparative tests described below were made in 

der to provide data on the relative machining proper- 
= { the regular grade of Jnvar and Carpenter Free- 
Cut [aver “36”. In each case, standard high speed 


cutting tools, ground with standard angles, were used. 





Roughing Cut of 
Free-Machining Invar. 


Roughing Cut of 
Regular Grade Invar. 


ROUGHING CUT—1” round bars cut with high speed 
tools on a standard lathe; feed .0055” and cut 342”. 


COMPARATIVE ROUGH MACHINING TESTS 


(Also see photographs) 


REGULAR GRADE INVAR | Carpenter FREE-CUT INVAR “36” 

















Results ine heme 1 Results 









Satisfactory 


Tool failed after 
cutting 1 along bar 


pS ee ser oy 82.47 Seven’ 


a few revolutions oe eee i tae 
— Excellent, with no 
137.4 ’ 

wae evidence of tool failure 






137.45 woe top speed for lathe used, 
so feed was increased from .0055” to 
.0125” — with results still excellent. 


FINISHING CUT— Same bars used (diameters: .8125”’) 
with feeds at .0055”’ and cuts of .050”. 


Finishing tests were made to determine the highest 
speeds for the best possible finishes. Indications were 
that 23.40 surface feet per minute provided the best 
finish on the bar of regular Jnvar, whereas a good 
finish on the free-machining grade was produced at 
111.67 surface feet per minute. At this speed, and with 
feed increased from .0055” to .0125”’, the free-machin- 
ing grade still provided a good finish. 


COMPARATIVE DRILLING TESTS 


~~ @ 


Tool used and chips produced 
in drilling regular grade Invar. 


Tool used and chips produced 
in drilling free-machining Invar. 


Gaya 


SRANCH WAREHOUSES AT—CHICAGO 


* CLEVELAND - 


Tests Made To Determine Machinability 
of Carpenter Free- 


The Carpenter Steel Company e« 





DETROIT : 


Cut Invar “36”... 


DRILLING— Standard drill press with automatic feed 
and ‘6’ round high speed drills used on test blocks 
2*/6"' thick. Feed: .004"’ per revolution; Spindle Speed: 
665 R.P.M. 


The drill used on the test block of regular Invar failed 
completely after penetrating to a depth of only 1/6’ 
(see photo). An identical drill used on the block of free- 
machining Jnvar drilled through the 2°46’ block with- 
out difficulty, and was in good condition at the end 
of the test (see photo). Note the difference in the chips 
produced by each of these drilling operations. They 
provide further evidence of the machining qualities 
of Carpenter Free-Cut Invar ‘‘36”. 


MACHINED TEST BARS 





Test bar of regular 
grade Invar. 


Test bar of free- 
machining Invar. 





Comparison of these unretouched photos shows the 
excellent machining qualities of Carpenter Free-Cut 
Invar “36”. The finished threads, made at 60 R.P.M., 
on the bar to the left are rough and torn. The threads 
on the free-machining bar, to the right, were made at 
188 R.P.M. and have a considerably better finish. And 
the glazed surface on the bar of regular Invar indi- 
cates a ‘“‘tearing’’ rather than smooth-cutting action. 
Note on the bar of regular Jnvar the burred edges 
around the drilled hole, and the rough edges where 
the roughing cut stopped. 


If you would like more information 
about Carpenter Free-Cut Invar ‘'36”’ 
and its properties, ask for our latest 
engineering bulletin. 





Just as Carpenter laboratories are working to develop 
better, more usable metals. . . your nearby Carpenter 
representative is helping designers, fabricators and 
tool engineers to get the most from every 
pound of metal they use. He is providing 
useful information to speed the fabrication 
of Stainless Steel parts—and can help you 
simplify the selection and heat treatment 
of Tool Steel for each job. Take advantage 
of his diversified experience with problems 
involving these metals. Get in touch with 
him today. 








115 Bern Street, Reading, Pa. 


High Nickel Alloys 
Stainless Steels 


Matched Tool Steels 


HARTFORD + ST. LOUIS + INDIANAPOLIS + PHILADELPHIA 





More and more, designers of tomorrow’s products 
are incorporating WESTON all-metal thermometers 
in their specifications because of the many advan- 
tages these thermometers provide. 

For critical temperature requirements, its 1% 
full scale accuracy, and its ability to maintain that 
accuracy over longer periods, are most appealing. 
This long-term accuracy is made possible by 
WESTON’S simplified, all-metal thermometer con- 
struction. There is no gas nor liquids employed .. . 
no capillary ... no involved mechanisms. Simply 
one moving part, and even that part is made of 
enduring metal. Thus it withstands vibration and 
over-ranging, and is self-protected against mechani- 
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cal abuse. Moreover, it has an attractive, dial-type 
scale which can be read from a distance .. . easily 
and accurately! 

What appeals to designers of all types of equip- 
ment and appliances, however, is the fact that the 
physical form of this thermometer lends itself so 
readily to problems of design. It can be designed into 
a product, rather than made an accessory thereto. 

While sales of WESTON all-metal thermometers 
are at present limited to essential requirements, de- 
criptive bulletin giving complete specifications will 
gladly be sent to design engineers on request. Weston 
Electrical Instrument Corporation, 582 Frelinghuy- 
sen Avenue, Newark, New Jersey. 












Specialized Test Equipment... Light 





Laboratory Standards . . . Precision DC and 
AC Portables. . 
. . . Sensitive Relays. . 


Measurement and Control Devices... 
Exposure Meters...Aircraft Instruments... ; 
Electric Tachometers...Dial Thermometers. 


. Instrument Transformers 
. DC, AC, and 
Thermo Switchboard and Panel Instruments. 










WESTON 


FOR OVER 514 YEARS LEADERS IN ELECTRICAL MEASURING INSTRUMENTS 


ELECTRICAL MANUFACTURING 





















Electrical bonding in 
tanks, jeeps and trucks 
solved with special 


Shakeproof Lock Washer! 


Clear radio reception is vital to our army’s 
mechanized and armored forces. This need demands 
that all mobile equipment parts be electrically 
bonded to prevent static. Shakeproof internal- 





external type lock washers have proven highly effi- 


Shakeproof Lock Washers used 





cient for this important job. Their tapered-twisted under bonding clip connecting 
— teeth bite into both surfaces through paint, grease, front and rear cylinder heads. 
“easily oil or any other insulating medium, and make a per- 
fect electrical connection. Free testing samples of this 
— efficient bonding lock washer are available on request. 
lat the 
= so a =~ f 
ed into a / ry 
reto. ‘ ; = 
meters pn sTere "gq eadgua rlers 
ts, de- Bonding braid used as Bonding connection be- 
ns will Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS a flexible grounding tween hood and fender 
ues 2501 North Keeler Avenue, Chicago, IIinois connection. Lock showing shield and clip 
Plants at Chicago and Elgin, Illinois washer applied beween bonded with Shake- 
ighuy- In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario braid and part. proof Lock Washers. 
t... Light 
jevices... 
trruments... 
rmometers. 
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For G-E Copper Oxide Rectifier 


STACKS 


In 1928 General Electric Company set up operating 
tests on a group of Copper Oxide Rectifiers. Twenty- 
four hours a day for fourteen years these tests have 
continued without interruption. And they're still 
running. 

As a result of this and subsequent tests we know that 
G-E Copper Oxide Rectifier Stacks have an apparently 
unlimited life when operated within their rated capac- 
ities, in accordance with operating instructions and 
when given normal care. 

Whatever your direct current requirements, you can 
depend on G-E Copper Oxide Rectifier Stacks. They 
provide maximum flexibility for high efficiency, and 
contain no moving parts to wear out and require 
replacement. 

Here are a few typical applications: Electroplating 
and Anodizing, Battery Charging, Cathodic Protection, 
Control Circuits, Elevator Control, Field Excitation, 
Magnetic Clutches, Relays, Signal Circuits, Telegraph 
& Telephone. 





For additional information on how G-E Copper Oxide Rectifiers can be 
applied to your specific needs, write to Section A336-12, Appliance 
and Merchandise Dept., General Electric Company, Bridgeport, Conn. 
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“If wishes were horses, then 


beggars would ride”’*— 


The truth of that proverb 


cannot be denied. 


And yet as you wish for 


the enemies’ rout— 


What is it you’re doing 


to bring it about? 


You’ve given some blood 


to the Red Cross, you say, 


And for the war’s end, 


it may be, that you pray. 


And, also, perhaps, you’re 


an Air Warden, too— 


And you work like a beaver, 


the weary day through. 


You save kitchen greases, 


you’re salvaging tin— 


Good Boy! That's the spirit 


that helps us to win! 
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Tt takes more than a wishbone 


Of none of us, may it be writ: 
**This fellow did not do his bit.°° 


HOSKINS MANUFACTURING COMPANY 


It’s for people like you, sir, that 

these lines are meant— 
Now, what about Bonds? 

Do you top Ten Per Cent? 
When you think of those boys 

down in Guadalcanal, 
(It may be among them’s 

your son and his pal) 
Don’t you ask of yourself, in 

your comfortable chair, 
**Just what can I do for 

those fellows out there, 
Who’re fighting for millions 

of codgers like me, 
Who are too old to fight— 

that we may stay free?” 
We poorly repay them, 

however we try— 
But good partial payment 

are Bonds that we buy! 
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FIFTY YEARS |. 


devoted exclusively to the design and manufacture of ; 
electrical equipment for circuit protection h 


* SHAWMUT IS THE WORD FOR FUSES + 


The (hase-Shawmut Company 
Newburyport, Massachusetts 


1893 
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It’s SNAP-LOCK again —the CONTROL 
STATION SWITCH built with patented 
features identical with Snap-Lock Limit 
Switches — now used in more than 80 per cent of 


heavy duty machine equipment. 


Snap-Lock Control Station Switches are standard 
“built-in” equipment for Acme-Gridley Automatics 
and other critical war production machines. They are 


also widely used as replacements. 


Look into this switch — compare it; test it, “give it the 
works,” prove it is the kind of a trouble-free switch 

Furnished in box or flush type with 1-2-3- 
you'd build for yourself. 


4 button standard or with any number of 


basic units to meet individual standards. 






ASK FOR SPECIFICATIONS BULLETIN EM-43 


lATIONAL ACME 
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BOOKBINDING FABRICS 


(a) Waterproof, full coated, impreg- 
nated, linens and vellums; pyroxylin 
and other synthetic resin coatings and 
lacquer finishes; embossed, plain, super 
finished, contrast printing. 


(b) Starch filled, coated, impregnated, 
mottled, linen and vellum; plain or em- 
bossed, special glazed and matte fin- 
ishes; natural, rough and smooth 
finishes. 


SHADE CLOTH 


(a) Pyroxylin or resin impregnated 
waterproof, meeting Government spec- 
ifications; all weights, widths and colors; 
print cloths, sheetings and ducks. 


(b) Starch filled, water color, and 
Holland type shades; machine oil, oil 
tints, oil filled opaques; fast dyed duck 
shades; light-proof and translucent. 


PHOTO CLOTH 


Photo Mounting cloth (self adhesive), 
single and double adhesive. 


REINFORCING FABRICS 


All types of waterproof and starch- 
filled reinforcing fabrics and industrial 
cambrics, for books, file folders, file 
pockets, box stays; to be combined, 
gummed and plain. Various weights 
from the thinnest print cloth to the 
heaviest drills and twills. 





CLOTHS_10 KEEP THINGS AS THEY ARE 


Impregnated cloth was used for wrapping Egyptian mummies. It pre- 
served in these bodies records of characteristics of races and histories of 
diseases upon which medical science has based amazing progress. Cloth 
has clothed, housed and protected man through many ages. Cloth has 
preserved the works of man. Cloth has been and is man's most valuable 
servant. Woven Cloth is as modern as electronics. Cloth—filled, coated 


and treated, will play a large part in the development of the future. 


RESEARCH AND DEVELOPMENT —cloth has a 
permanent structure combining light weight with 
strength and flexibility. On or within this structure fill- 
ing, coating and processing fits cloth for many uses. 
Consider cloth — consult HOLLISTON. In general, THE 
HOLUSTON MILLS can take any type of print cloth, 
sheeting, drill, twill, duck, in widths from 30” to 80”, 
and can dye; coat with every type of coating, in any 
color desired; can stiffen fabrics to meet any required 
pliability, hand, bond, weight of coating, tensile 


strength, Elmendorf tear strength, for any industrial use. 







SIGN, LABEL AND TAG CLOTHS 


Waterproof and starch filled, Designed 
for any purpose, for hand lettering, 
letterpress printing, offset printing. We 
can design a surface that will take 
ink or meet any inking problem, 


RUBBER SEPARATOR CLOTHS 


Starch filled glazed sheetings and base 
treated starched fabrics for water. 
proof separator cloths. 


INSULATING CLOTH BASE 


Base treated and stiffened fabrics for 
insulating cloths; all weights, widths 
and thicknesses. 


TRACING & BLUE PRINT CLOTHS 


White and blue ink or pencil cloth; 
map cloth; blue print cloth, thin and 
regular, all widths. 


LINING FABRICS 


Shoe and drapery linings; starch filled, 
special filled, mercerized and shreiner 
finishes; straight backfilled finish; high 
lustre finish, all colors and widths, 


COATED AND IMPREGNATED 
FABRICS 


All widths and colors; synthetic resin, 
nitro cellulose, thermo plastic and 
thermo setting coatings; mildew proof- 
ing; fire, weather and water resistant 
finishes; gas impermeable finishes, etc, 
for war and industrial purposes. 


MICRO-WEAVE TRACING CLOTH-—a~, extremely fine and uniform 


weave of cotton threads finished for great transparency and surfaced for either pen or pencil 


drawing or for both. Used by draftsmen in industry and architecture. Hundreds of thousands 


of yards of Micro-Weave Tracing Cloth now in use in shipbuilding and armament industries. 


Micro-Weave is a modern product serving the fast tempo of modern production. If you use 


tracing cloth, write for full size test sheets. Micro-Weave meets all standard tests for trans- 


parency and erasability. 


tHE HOLLISTON MILLS, inc. 


CONVERTING CLOTHS TO GREATER USE FIELDS 





NORWOOD, MASSACHUSETTS 
Sales Agents in Principal Cities 
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Cook Electric Company's activities are devoted to 
designing, engineering and producing relays and 
related electrical equipment to specific requirements 
for specific applications. We do not, at the present 


time, have catalog items for sale. 


This company is geared to a dynamic policy, dic- 
tated by today’s imperative and sudden changes. 


Name your application, and Cook Electric Com- 
pany’s forty years’ experience will be put squarely 
behind it—plus its research, design engineering, lab- 
oratory and modern production facilities. Cook is 
equipped to design and build electrical equipment to 
your requirements, to tool up quickly, and manu- 
facture in quantity under one roof. 

The visual annunciator illustrated above is typical 
of the results obtainable at Cook Electric Company. 
This visual annunciator is compact in size with an 
indicator opening ample for clear visibility under 


varying light conditions. The semaphore drum is flat 


A Dynamic Policy for a Changing World 


black in the unoperated position and bright red in 
the operated position. In some cases this semaphore 
is covered with special fluorescent finish. 


This annunciator is available for either a.c. or d.c. 
operation. It may be equipped with auxiliary con- 
tacts of 4” diameter silver rated at 6 amperes, 110 
volts a.c. non-inductive. This annunciator may be 
equipped with mechanical reset or electrical reset 


features. 


We suggest that you phone us regarding your require- 
ments for special component designs, special relays 
or other specially designed electrical equipment, 
thereby saving time in giving us your re- 


quirements. sothat our engineers can serve 





you with greater speed and effectiveness. 





COOK ELECTRIC COMPANY 


2700 Southport Avenue ¢ Chicago, Illinois 


Cook Electrical Equipment 
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What your machines 
could do with built-in 


Bull Fighters/ 


It's easy to fit the war-production machines you 
build with Veeder-Root Counting Devices that will 
help your customers to fight off the “‘bulls’’ . . . from 
miscounts and guesswork . . . that charge in and rip 
up production schedules where no up-to-the-minute 
operating records are available. With Veeder-Root 
facts in figures, they will be helped to avoid shortages 
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and over-runs . . . to see maintenance needs well in 
advance of danger-points . . . to control high speed 
runs . . . and to improve interdepartmental co- 
ordination toward final assembly. 


ww 
- « 


In sum, these truth-telling devices will help your 
customers to get, consistently, top performance out of 
your equipment. They are compact enough to fit 
readily into your designs . . . and can be supplied to 
count in any terms or units, mechanically or elec- 
trically. So if you are building war-production ma- 
chines, fit them to make their work count to the ut- 
most .. . with built-in Veeder-Root Devices. 





VEEDER 


-ROOT — 
the blac Reser Stroke Counter 


k-on- 
on-white figures 


with Totalizing Unit 
for Speeds “4p to 7,000 


at the left) 4 Medium Size ( 


. OM), 
‘OuNTSs per Minute ma 


Veeder-Root Inc. 


HARTFORD, CONN, U.S.,A. 
Offices in Principal Cities All Over the World 
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the long-range Spring Washer 
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To Draftsmen, Engineers and Designers 


The illustration at the right 
shows the inevitable wear 


that occurs in use. 


In war time fundamentals are important, this is 
a fundamental 


Many devices can lock a nut on a bolt so that 
the nut cannot turn. But that alone is not suffi- 
cient. 

Many constructions—so bolted-will loosen 
because of bolt stretch, and the frictional wear 
of metal on metal, burrs, flares, and the pulver- 
izing of paint, scale and rust. 


Since the advent of the castellated nut, re- 
search has found that looseness is usually caused 
by ductility, and wear at every contact point 
of metal surfaces. 


From an engineering point of view, nut lock- 
ing devices—although they may keep the nut 
from turning — do not and cannot give the neces- 
sary spring reaction that keeps bolted assem- 
blies tight. Vibration and stress loosen every- 
thing - they always have and always will. 








You must use a spring which expands as wear 
occurs. Expanding spring power retards initial 
wear, then compensates for later wear, and holds 
parts tight for a long period of time. A strong 
spring does it=nothing else can. 

So with or without a nut locking device 
specify spring washers on every bolted con- 
struction you design. 

The live spring gives you safety, economy, 
and efficiency. 

Kantlink spring washers are strong, non- 
tangling, helical springs with wide and ample 
reactive power—(spring expansion). 

There is no substitute as economical. No fixed 
nut nor any short range multi-toothed washer 
can possibly equal the great holding power of 
a long range live spring-a big helical spring 
such as Kantlink. 

Write today for a descriptive folder. 


NATIONAL LOCK WASHER COMPANY 
NEWARK, N. J., U.S. A. 
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raion often get their in- 
spirations at odd times and 


places. Many a tablecloth sketch 
has become a finished product 
faster because the “dreamers” were 
thinking in terms of Laminated 
INSUROK. 

Because Laminated INSUROK is 
versatile and supplied in many 
grades, it gives designers greater 
latitude—permits them to solve 
problems created by lack of other 
critical materials—helps them meet 
the demands for faster production 
without requiring special equip- 


MADE 


40 


AND SOLD ONLY 


Born on a Napkin 


at the Sneasy Spoor'/ 


ment or causing unnecessary losses 
because of rejects. 

Do you have a war-product, or 
post-war design problem which 
might be solved by the use of molded 
or laminated plastics? If so, write 
us; we'll be glad to furnish the 
details and characteristics of 
INSUROK Precision Plastics. 

The Richardson Company, Melrose 
Park, Illinois; Lockland, Ohio; New 
Brunswick, New Jersey; Indianapolis, 
Indiana. Sales Offices: 75 West Street, 
New York City; G. M. Building, 
Detroit, Michigan. 


BY THE 


INSUROK and the experience of Richardson 
Plasticians are helping war products pro- 
ducers by: 


1. Increasing output per machine- 
hour. 


2. Shortening time from blueprint to 
production. 


3. Facilitating sub-contracting. 


4. Saving other critical materials for 
other important jobs. 


5. Providing greater latitude for de- 
signers. 


6. Doing things that “can't be done.”’ 


7. Aiding in improved machine and 
product performance. 


RICHARDSON COMPANY 
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TIME DELAY ON OVERLOADS 


The magnet coil surrounds a hermetic- 
ally sealed liquid filled cylinder con- 
taining an iron plunger which while 
normally out of the magnetic field 
moves into it on overloads, the liquid 
controlling its speed. As the plunger 
rises to the top of the cylinder, the 
magnetic flux increases to its maximum. 
At this point the armature is attracted 
and operates the latch. 
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HIGH SPEED LATCH 


The armature, on engaging the lower | 
leg of the lock (a) rotates it so that the 
tooth of the catch (b) passes through the 
cut portion of the lock (c) and opens the 
contacts. Of all known latches this one 
acts with the least amount of friction and 


mechanical delay. The latch collapses 

only on short circuit or overload condi- 

tions even if the handle is purposely 
C held in the “on” position. 


They employ an overload trip unit that is FULLY ELECTRO- 0 
MAGNETIC and have definite and instantaneous trip points in- 
dependent of their time delay characteristics. The current carry- 
ing capacity as well as the minimum and instantaneous trip 


; . : HIGH SPEED BLOWOUT 
points are not affected by ambient temperatures. A true inverse Ne sie 
The stationary contact is coiled around 


ardson 
$ pro- 
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it to 
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of inrush current. However, continued overload opens the plates to form a U-shaped magnet. On 
‘ ; ; ; overloads and short circuits, the current 
breaker in time inverse to the ratio of the current. flowing through the contact creates mag- 


netic lines which force the arc into the 
arcing chamber and blow it out. As the 


HEINEMANN CIRCUIT BREAKER CO. ixrxuts'the quenching ctiect berms | 
ANY Subsidiary of Heinemann Electric Co., Est. 1888 greater due to intensified magnetic field. | 


99 PLUM STREET TRENTON, N. J. | 





PURING 


The Old Alchemist really had something 


... but he didn’t know what it was 


2000 HEN’S EGGS 


nothing for him to boil, peel, a1 


his one-man gold rush. He’d 

and vinegar, lead and mercury 

he even hit on copper and 

golden sheen of the metal coi 
D j l > 

magic | hilosopher s Stone had 

thought it worthless. 


Yet what he held in his har 


ne batch were 
hre-harden in 


a load of iron 


Now and again 


mine... but the 


TOO! Aim, No 


touched it, so he 
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workable, durable brass ... has come to carry 


more weight than gold today, in 


United Nations gunners who 


the hands of the 


an’t get too mu¢ h 


of it, too soon. For brass cartridges and shells, 
torpedoes and bombs are a weighty part of the 
“foreign exchange” that is going to buy us Vic- 
tory. To this end, the golden-yellow metal is 
pouring in a rising flood from the furnaces at 
sristol. Every inch of sheet, rod, and wire shipped 
out of this plant has for its ultimate destination 
. « « the enemy. And when that end is reached, 


: 3 . e ; 
brass from Bristol will return from war to hill 
again the peacetime places that only brass can 
hll with complete efficiency, and with complete 


satisfaction to its users. 


THE B R | STO a B RASS CORPORATION 


MAKERS OF BRASS SINCE 1850 


BRISTOL, CONNECTICUT 
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DUMORE ENGINEE 
DROBLEM NO. 5365 


accessory motor for Republic's 
Pursuit Plane- Include 


haft rotation instantly 


and prevent jamming of inter-cooler door 
t increase the length of the 


parts—but dono 
present motor housing by more than Ye . 
of ani ed immediately - if oO 
FRACTIONAL HORSEPOWER 


MOTORS 


Design 
new Thunderbolt 


brake to stop §$ 
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THE DUMORE CO. ut 
Manufacturers of Precision Grind 
Tools and Fractional Horsepower! 


A 
agp 





M ARCH 1943 











Tips for Designing Air Impelling Units 


No. 5 of a sertes 





OC en tetae 


FIGURE 1 
With speed constant, 
larger wheel width FIGURE 2 With less speed, a larger 


increases air delivery. 


With speed. constant, 
larger wheel diameter 


wheel will maintain same 
air delivery. 


increases pressure. 


What Size Blower Wheel? 


HE following general rules will prove helpful in 
determining the choice of the proper size blower 
wheel for a given unit. 

Where motor speed is fixed: increase the width 
of the blower wheel to increase air delivery; increase 
the diameter of the wheel to increase the delivered 
air pressure (see Figures 1 and 2). 

Where horsepower is limited: to increase air de- 
livery, use a wheel larger in both width and diameter 


at low speed rather than use a smaller wheel at high 


speed (see Figure 3). 

Where the wheel size is limited: to increase air de- 
livery and pressure, increase the motor speed. 

These are just a few of the many variables to be con- 
sidered in the design of an air impelling unit. Manufac- 
turers of products using air impellers and design engi- 
neers are invited to consult Torrington’s Research 
Laboratory, preferably during the early planning 
stages. This free consultation service may prevent 


costly changes and production delays. 


~~ LO RIRIWGTOWN 


MANUFACTURING COMPANY, TORRINGTON, CONN. 
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MANUFACTURERS OF AIRISTOCRAT QUIET PROPELLER FAN BLADES & AIROTOR BLOWER WHEELS 
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A laugh. A smoke. A last lingering look at the chart. It won’t be long now. 
You’re rarin’ to go, Tom. It isn’t easy to sit back and tell funny stories . . . waiting for the call. 
Maybe you’re a little scared. Who wouldn’t be? But you’re ready. 


You’re ready because you’re a fighter pilot with the best training, the best equipment and the 


best cause on earth. 


There she goes, Tom! Good luck . . . and God bless you! 


air de- :, 

Overnight we changed at ALCO to the sort of setup that would get things ready for 

Tom. That meant going on a 24-hour basis, developing the speed, facilities, personnel 
€ CON- for insuring maximum wartime production to the extent of ten times 1939 production. 
nufac- | Unhappily, too, it meant deserting the AlSiMag needs of long-time ALCO friends of 
1 engi- . 40 years standing. We’re geared to the war job now ... and it’s full speed ahead and 
search all of it financed without government participation! 

| 
inning 
revent 
TRADE MARK REGISTERED U.S PATENT OFFICE 

-—————_—— 
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Prevent painful, time-wasting accidents at your tool 
grinders with Stanley “Flud-Lite” Eye Shields. 

PROVIDE TWO-WAY PROTECTION. Abundant 
light reduces the possibility of injuries. Sturdy Safety 
Glass protects the eyes from flying particles. 

IMPROVES THE WORK. The extra light is especially 
helpful to new, unskilled workers. Because they see 
better, they do better work. There is less “burning” of 
tools, less waste of expensive, scarce tool steels. 

30°% MORE VISIBILITY. Two light bulbs with reflec- 
tors floodlight the work area. The large,6” x 4” window 
of Safety Glass permits the operator to watch the work 
closely without danger. The shield is adjustable up and 


1943 (SUEY 1943 
STANLEY Electric 


STANLEY ELECTRIC TOOL DIVISION, THE STANLEY WORKS, NEW BRITAIN, CONN. 








down, to suit the position of the operator. It cannot be 


moved to a non-guarding position without dismantling. 

Check up on the dangerous “‘dimout” grinders in your 
plant and install Stanley 
“Flud-Lite” Eye Shields. 
They can be easily at- 
tached to the wheel 
guards of all types of 
motor and belt driven 
grinders. Your Stanley 
Distributor can supply 
you. Write for descrip- 


tive literature. 
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to get clean-cut lettering and a permanent finish 


FOR DIALS anv PANELS 


ENGRAVING LAMICOID Vl 
for limited quantities 





GRAPHIC LAMICOID “8 
for quantity production A 
















STRATOSPHERE CHAMBER 


A “SANDWICH" TYPE plastic-resin sheet in which lettering, calibra- A TOUGH PLASTIC-RESIN SHEET in which printed lettering, calibra- 
tions and designs are engraved through the lustrous surface exposing tions and designs, in black or color are permanently incorporated and 
the contrasting core. Clean-cut and permanent, nothing to wear off. cannot fade, be removed or erased. Opaque or Translucent for direct 
Available with either black or white surface and with opaque or or rear illumination; and special finish (2-D) suitable for writing on 
translucent back, for rear illumination. with pencil orink and erasing repeatedly without wear on the material. 

nnot be 

antling. . ° 

iavele LAMICOID is now used by countless manufacturers working 


on Army and Navy contracts. Find out whether Lamicoid can 
also save valuable metal and delivery time on your war work. 
Send the coupon below with samples or blueprints of the dials, 
panels and nameplates you need. We will quote prices and 


delivery prom ptly — without obligation. 





MICA INSULATOR COMPANY, Dept. 21, 196 Varick Street, New York, N. Y. 


We are sending samples or blueprints of — — theta cing eegaeraatanaloal 
Quote prices on quantities of ______.. This is NOT an order. 


Name Title 






Company Address 





MARCH 1943 





URING 


Ae of ITD La 
HIGH SILICON STEELS 








Si 


Pioneer producers of special electrical sheets since 
1903, ARMCO men, methods and metals are ready 
and competent to help you with your war contracts. 

In the production of light-weight, high fre- 


quency warplane equipment, for example, many 
manufacturers rely on thin-gage ARMCO High 
Silicon Steel. This special metal is available in 
sheets or coils—in gages as light as 
.005. It is also being used in all kinds 
of communications equipment, from 
walkie-talkies to airplane radios. 
Other grades of ARMCO Electrical 
Sheets are ready for war too. Whether 


THE AMERICAN 
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BRING YOUR PROBLEMS TO ARMCO 


This is an invitation to manufacturers who are facing new prob- 


lems in making high frequency electrical equipment for war. 





you make motors, transformers, generators, or 
other equipment, there is a correct ARMCO grade 
for your need. And with it goes a technical advisory 
service that will help you get the best results, in the 
shop and later when equipment goes into service. 

You'll get steel of top magnetic quality; steel 
of low core loss and exceptional permeability; steel 
that is flat, ductile and clean-surfaced 
—qualities you need and must have. 

Shall we work together on your 
requirements? Just address The 
American Rolling Mill Company, 
271 Curtis Street, Middletown, Ohio. 


ROLLING MILL COMPANY 
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The performance of machine tools 
of all kinds is improved by the application of Timken Tapered 
Roller Bearings—the more bearings the better the performance. 


A few Timken Bearings are better than none in any machine—be 
it a lathe, milling machine, drilling machine, boring machine, 
grinder or any other piece of equipment; but when you have 
them at every point of friction and hard service you are assured 
of top-notch production in both quality and quantity—through 
higher speeds, increased precision, greater endurance. 


Manufacturers whose engineers use Timken Bearings at every 
suitable position in the machines they design are fortunate, 
for besides getting better machines, they get better selling 
machines, because the trade-mark "TIMKEN" is a mark of 
superiority wherever equipment is purchased. The Timken Roller 
Bearing Company, Canton, Ohio. 


“All There Is ‘SAVER aCe Se [nx Bearings” 


MARCH 1943 


Application of Timken Bearings on 
the spindle of the Bakewell No. 2 
Tapping Machine. 
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Charting your course 


Post-war product planning will require 
imagination . . . and something more. 
Up-to-date knowledge of techniques 
developed during the war years... 
processes produced for war but appli- 
cable to your problems .. . facilities for 
mining among “military secrets” to be- 
come available to stake a claim for you. 
It's your imagination . give it free 


play. But let us add that necessary 







“something more” which can cut finishing 
time, reduce finish costs, and keep your 
product ahead of competition. Into the 
finish of your product should go the same 
inventive talent, engineering skill and 
productive genius which you have poured 
into the product itself. Insure NOW that 


they will. Your inquiry will incur no 
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obligation. Address The Stanley Chem- and 
ical Company, East Berlin, Connecticut. vide 
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BONDED RUBBER 






Radio Transmitter and Receiver 
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TANDARD Lord Shear Type Bonded Rubber Plate Form 

Mountings are made in four sizes, and in the following shapes; 
round, square, diamond, and holder type. Load capacities range 
from a few ounces up to 300 pounds. Lord Mountings absorb 
shock, isolate vibration and minimize all noise translated 
through solid conduction. 


Illustrations show typical methods of installation and appli- 
cation. To install Plate Form Mountings as shown in sketches 1 
and 2, provide recessed hole 1/32" larger than rubber diameter 
for clearance. Drilled, punched or tapped holes should be pro- 
vided for fastening square or diamond shaped mountings. 


Sketch 1 shows a Plate Form Mounting fastened to the 
supporting member and the supported member is attached to the 
center sleeve of mounting. 


Sketch 2 shows the fastening made to the supported member, 


the supporting member being fastened to the center sleeve of the 
mounting. Stop washers at each end of the mounting form an 


LORD MANUFACTURING COMPANY... . 
Orig WT nae ey ATT Te Oype aml Rubber Mountings 


CHICAGO, 520 N. Mic 


ALES REPRESENTATIVES NEW sei 280 Madison Ave 


for use of ... 


(ORD MountiNGs 








IT TAKES RUBBER = SHEAR TO Se aee VIBRATION | 
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PLATE FORM 





HOLDER TYPE 


Normal Load 
anna 


Diameter of 
Rubber Section | 


1 to 4 lbs. 


2 to 12 Ibs. 


SUPPORTED MEMBER—~ 


10 to 45 lbs. 


120 to 310 lbs. 


veachibeaiinialsy cegls Maximum \oad capacities 


range from 100% to 200% 
higher than normal rating 


MOUNTING SHOWN UNDER RATED 





interlocking system of metal, providing safety and preventing 
undue movement under shock loads. 


Sketch 3 illustrates the general method of application and 
installation for the Holder Type Mounting. To install this mount- 
ing, it is necessary only to provide means of attachment to sup- 
porting member and in some cases, clearance for the center 
bolt in the supporting base. 

The center sleeve of a// Lord Plate Form Mountings can be 
tapped to any standard tapping specifications, where it is found 
to be inconvenient to use bolts, as shown in illustrations. The 
selected method of attachment depends entirely upon individual 
assemblies, those shown in sketches being indicative only. Lord 
Shear Type Mountings can be used in either a supporting or a 
suspension position with equally satisfactory results. 

Complete information on dimensions, load ratings and 
methods of installation are contained in our Bulletin 104. 
Send for your copy. 
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Synthetic Rubber. Al 
for Users of Mechanic 


War production is up threefold. 
But the vital rubber stock pile is 
dwindling fast. This is the year of 
crisis in rubber. 

There is only one solution... the 
production of synthetic rubber in 
steadily increasing tonnages . . 
synthetic rubber to take over jobs 
once handled by natural rubber... 
to perform new tasks, serve in new 
applications created by wartime 
need. 

One of the first synthetic rubber 
plants in the Government’s pro- 
gram was built and is being oper- 
ated by United States Rubber 
Company . .. another soon will be 
in production. 

Our engineers have been work- 
ing with synthetic rubber since 
1921. During this period they have 
learned that no one synthetic 
should be used for all types of 
mechanical rubber goods. They 
have found where and how syn- 
thetic is superior to natural rubber, 
where it is equally as good, where 
it falls short. They know what uses 
each of the five basic commercial 
types of synthetic rubber is best 
suited for — Neoprene, Buna-S, 
Buna-N, Butyl, or Thiokol—and 
how to compound the specific 
synthetic rubber for the specific 
task. U. S. Rubber has used all five 
types and knows which one to 
selectforthe performance required. 
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Information based on'the results 
of vast experiments and, practi¢a 


applications of Synthetic rubhet, 
has been incorporated in a new 
comprehensive book, The Five Com® 


mercial Types of Synthetic Rubber. 


This infotmative book traces the j 


history pf synthetic rubber from 
the earliest experiments of Michael 
Faraday to the present. It discusses 
each of the basic types of synthetic 
rubber, tells where it has been used 
successfully in United States Rub- 
ber Company products, and com- 
pares its properties with natural 
rubber. It tells how synthetic rub- 
ber is made. It is a detailed answer 
to the most vital question of the day. 

We feel that The Five Commercial 
Types of Synthetic Rubber is a publi- 
cation of real importance to men 
of industry. Requests made by them 
on their company letterhead will 
be filled promptly.* 





In Canada, Dominion Rubber Co., Ltd. 





FATES RUBBER COMPANY 


Rockefeller Center 











The successful use of synthetic) 
rubber in mechanical rubber goods 
and the insutance of fully depend. 
able service depend largely upon 
the skill of the manufacturer and 
compounder. Each of the five basic 
commercial types of synthetic per- 
mits a myriad of variations. 

The United States Rubber Com. 
pany has been developing and im- 
proving rubber products for one 
hundred years. Today, the same 
vast resources for research and 
development that resulted in some 
of the most spectacular achieve- 
ments in the rubber industry are 
being devoted to the problem of 
synthetic rubber. A great backlog 
of knowledge already has been 
built. More is being constantly 
added. 












*Requests for this Synthetic Rubber Book 
should be addressed to Department (3) 
Mechanical Goods Division, United States 
Rubber Company, Rockefeller Center, N.Y.C. 


°¢ New York 
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As an example of the ingenuity of 
custom molders, the dies in which 
these plastic parts were molded were 
used formerly for metal castings. 

If you are converting from metal 
to plastics for one or more of the 
parts you require, we, or the cus- 
tom molder, may be able to show 
how, with certain changes, the old 


LUMARITHE Daste 


REG. U.S. PAT. OFF 


Lumarith Molding Materials 


die can be salvaged for 
plastics molding — saving 
valuable “time out.” 
As the list of plastics parts 
and complete products 
grows, the importance of the work 
of custom molders grows with it. If 
you need a part or a complete 
product, it probably can be molded 
from plastics by injection, compres- 
sion, extrusion or transfer. Here’s 
how to go about finding out: 
I. Tell us what qualities you want 


in the finished part—impact strength; 





resistance to solvents, acids, water; 
light transmission; dielectric strength; 
etc. We select the plastic to give 
desired results. 

2. We put you in touch with the 
available custom molders equipped to 
mold the piece. 

3. The custom molder gives you a 
quotation. 

4. We work with the custom molder 
in furnishing the formulation of the 
selected Lumarith plastic that suits all 
factors of the production technique. 

Your inquiries are invited. 


CELANESE CELLULOID CORPORATION, a division 
of Celanese Corporation of America, 180 Madison Avenue, 
New York City. Representatives: Dayton, Chicago, St. Louis, 
Detroit, San Francisco, Los Angeles, Washington, D. C., 


(Cellulose Acetate) Leominster, Montreal, Toronto, Ottawa. 


Lumarith E, C. Molding Materials (Ethyl Cellulose) 


CELANESE CELLULOID CORPORATION 
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1943 


the first name tn plastics 


Copyright 1943, Celanese Celluloid Corporation 
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This motor bracket, q stee] 
stamping with machined Parts 
brazed to it, is an example of 
modern Easy-Flo brazed con. 
struction which is replacing cast, 
forged, riveted, bolted and sol- 
dered construction in many in. 
stances because it can be Pro- 
duced faster and with fewer 
machine operations, is lighter in 
weight, conserves metal and is 
lower in cost. 


g& 


...one of many Aircraft parts being made 


faster and better with EASY-FLO 


And not the least advantage of Easy-Flo 






































PARTIAL LIST OF This hanger bracket for a small electric 
EASY-FLO BRAZED motor used in airplanes, is typical of a is the low working temperature which 
AIRCRAFT PARTS 


Spark Plugs : 
Ignition Radio Shields Easy-Flo. danger of overheating metals. 
Carburetor Parts 


creat many airplane parts now made with speeds up heating and minimizes the 





Air Scoop Strainers : : i . 
Oil end Ges Lines The basic enn for the wide and con IF YOU'RE NOT USING EASY-FLO ; 
Ait Lines cs stantly growing use of Easy-Flo can be Now | £ 1! | 
raulic Lines a 
Electrical Connections summed up in three words—SPEED— W IS THE TIME TO START! 
Micro Sih Boxes RELIABILITY—ECONOMY. For Easy- Get the benefit of Easy-Flo speed with 
e-icers 


Flo is the freest-flowing, fastest-acting of __ reliability now, when speed and re- 


Defroster Parts 

Breather Pipes all alloys making high-strength joints. liability are so necessary. Just pick .outa 
Instrument Parts ee 7 | 
Instrument Connections Easy-Flo joints are not only strong, but metal joining job—ferrous or non- 
Clamp Screws a ‘ ; : d 
Oxygen Tank Manifolds because of their silver content, give high — ferrous—on which you need more spee 
a corrosion resistance and ductility to with- and try Easy-Flo. We'll be glad to send 
Cabin Heaters stand severe vibration, shock and wide a field engineer to help. Or, here's a 
Cable Shield Connections 4 

Propeller Parts temperature changes—just the kind of quick way to get full Easy-Flo details— 
Machine Gun Parts dene P . : 

Parachute Rip Cord Grips joints that aircraft parts must have. write today for Bulletin No. 12. 





Rd HANDY & HARMAN 682 FULTON ST., NEW YORK 





Agents in Principal Cities. tn Conede: HANDY /: HARMAN of Canada, td., Toronto : 
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fs in Life! 


Y-FLO HIS armature is ready to go out into the world and do 
ART! | i 


d with smoothly with other parts. It will “wear well” because it 


credit to its maker. It will serve faithfully—get along 


A has that all-important attribute: balance! 


‘outa To eliminate vibration, to protect bearings, and to assure 
non- : long life, accurate static and dynamic balance are so vital 
speed | that no high speed rotating part is Pa in ahi. 
o send | ready to start life without them. DYNETRIC BALANCING MACHINES 


use the electron tube and stroboglow lamp to locate 


GISHOLT MACHINE COMPANY and measure unbalance more quickly and accu- 
tails— 1119 B Washington Ave., Madison, Wis rately than it has ever been done before. Dynetric 
' Balancing Machines enable you to put this impor- 

tant work on a low-cost production basis. 


ere's 8 


Literature on request. 


LOOK AHEAD... KEEP AHEAD... WITH GISHOLT IMPROVEMENTS 


The Army-Navy“ E” and the Treas- 


ury Flag fly side by side at Gisholt. ‘ re) 





_—_ 
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TURRET LATHES * AUTOMATIC LATHES * BALANCING MACHINES 

















HERE’S not much in common, per- 

haps, between a hoist and a bomber 
turret. The hoist works day and night 
—constantly starting and stopping, fre- 
quently overloaded, seldom lubricated. 
That’s why hoist manufacturers turned 
to the Torrington Needle Bearing to 
make product performance more 
dependable. 


The plane turret, on the other hand, 
performs its task in a single, short, 
action-crowded interval, followed by 
thorough overhauling. But in those few 
swift moments of aerial combat, there’s 
no leeway for the failure of any part. So 
turret designers, too, selected the Needle 












































Bearing, to give reliable performance— 
and many other needed features as well. 
Quick response, for example, as the 
gunner pivots and somersaults to keep 
an enemy fighter in his sights—that 
comes from the Needle Bearing’s low 
starting friction. A few more inches of 
space in the turret’s cramped quarters, 
made possible by the bearing’s small 
size. More rounds of ammunition or 
more gallons of fuel on board—result of 
the bearing’s weight-saving features. 
And faster turret production because of 
the bearing’s ready availability. 

WHEN YOU DESIGN YOUR POST-WAR PRODUCTS, 
there may be a hint for you in a bearing 





as versatile as this. Long life, high load 
capacity, faster speeds, compact design, 
less need of attention—aren’t these just 
the features your customers will be 
looking for? Torrington engineers will 
show you how you can give your prod- 
uct these advantages with the Needle 
Bearing. For preliminary information 
on sizes and ratings, and for a list of 
many typical applications, write for 
Catalog No. 117. 


THE TORRINGTON COMPANY 
Established 1866 * Torrington, Connecticut, U. S. A. 
Mokers of Needle and Bal! Bearings $ O! 

New York Boston Philadelphia Detroit 


Cleveland Seattie Chicago San Francisco a if 
ot 


los Angeles Toronto London, England 


TORRINGTON NEEDLE BEARINGS 


KEYED TO TODAY'S NEEDS 


AND TOMORROW'S TRENDS 
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thef TOUGH CORD } That Rates High 
On Every Test 








For additional information write to Sec- 
tion Q32-12, Appliance and Merchandise 
Dept., General Electric Company, Bridge- 

t, Conn. 
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What is the Right Material... 



















one 4 for Your Molded Plastic Job? | 


\ n> "y Somewhere in the glittering array of modern plastic mater- | 
~~ A ials, there’s a molding material with exactly the properties 
: Vy . : 
“Z to make it a natural for the job you want to do. 
“ 
a 


We said “somewhere”! But, because of their bewildering numbers, and di- 
verse properties designed for innumerable specific purposes, they’re mighty 
hard to keep up with unless you live with them. For example, there are 


over 200 basic molding compounds today — almost everyone of which is 
Our engineers can help you now, 


if you're interested in Plastics. subdivided into many special-purpose sub-categories. And by tomorrow, 


Naturally, our efforts are largely de- chemical companies to whom miracles are by now common-place, will have 


eted to high-priority orders now 
7 ee produced more! 
. but you'll find a discussion of 





design and priorities productive. That . : ; —_ ; 
ALi SEIN NEA REA But we live with them! And for your plastic application, this knowledge 
goes for present and post-war prob- 
Seiki Ratt. £a0 we tew your taterentd should be put at your disposal before designing (in accord with the spe- 

cial characteristics of the material selected) is begun. It’s a part of the way | 


we do the job .. . and jobs done that way are jobs done better! 


cHcygo” MouDD pater ‘pag 


1024 North Kolmar Ave., Chicago, Illinois 
COMPRESSION, INJECTION AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS MAN 
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~ He'd be wearing an“E” pin 
too...if he were home 


They gave him a gun and taught him how to 
shoot it. No need to tell him why! He’s an 
Adlake man—one of many Adams & West- 
lake employees in the armed forces of our 
country. As such, he needs no prompting 
to play the vital role to which a threatened 
nation has assigned him. 

a A , If he were home today, he, too, would 
nd di- | / ‘& proudly wear an Army-Navy “E” pin. For 
» his former fellow workers—men, women, 
~ nn os | , ) and management of The Adams & Westlake 
> ae : Company—have recently won the Army- 
nich is o ; Navy Production Award “for high achieve- 
ment in the production of materials of war.”’ 
1 hove | ; They, too, need no prompting in the accom- 

4” plishment of their assigned tasks! 


nighty 


orrow, 


We of Adlake look upon the “E”’ pins we 
eS a 7? wear—and upon the Army-Navy “E”’ pen- 
wledge * ° ae , * ¥ ? i « 

7 nant which floats above our plant—as a 
challenge to strive still harder to hasten 
Victory. We know that every Adlake man 
in uniform is doing his dead-level best. We, 


LULL his friends at home, will not let him down! 


PU EL RWC DAWUAT OME Done 


ESTABLISHED IN 1857 ELKHART, INDIANA NEW YORK « CHICAGO 
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New G-E THY-MO-TROL Drive Gives 


You Full-range, Stepless Speed Control 


© D-C ADVANTAGES FROM A-C POWER 


Complete Drive — Nothing Else to Buy. Thy-mo- 
trol drive is a complete equipment operating its d-c 
motor from your a-c power line. Starts, accelerates, 
controls speed, stops by dynamic braking, and reverses 
the motor—all from a single, compact, control station. 
And it fully protects the motor. 


Makes available previously unused advantages of d-c 


motors, such as: 


1. Full-range, Stepless Speed Control. \ 
single dial—small as a radio volume control, and 
mounted in the push-button control station—gives 
complete adjustment of motor speed, from zero to 
maximum, without steps. No belts, gears, or clutches 


needed to change speed. Gives you the exact speed you 


want, whether it be for roughing or fine finishing. 


2. Holds Speed under Changing Load. Re- 
gardless of load fluctuations—if they're within the 
power range of the drive—Thy-mo-trol electronic 
circuits hold speed constant within extremely narrow 
limits. With Thy-mo-trol drive you get both full 
speed-range and a flat speed-load characteristic. 


3. Full Torque at Low Speeds. Though the 
motor may be scarcely turning over, it will deliver 
full torque right up to the stall point! That means 
greater output than with other drives. And the motor 
is fully protected at all times. 


4. Current-limit Acceleration. Regardless of the 
speed-control setting when the START button is 
pushed, Thy-mo-trol acceleration is smooth because of 
electronic current limiting. Yet you get fastest possible 
starting because of sustained maximum torque during 
acceleration. No shock to your machine due to sudden 






Already — Operating Results! 


Thy-mo-trol drive—built into this planetary 
milling machine made by Plan-O-Mill Cor- 
poration—provides automatic cyclic control 
of feed-in, feed-around, and rapid reverse, 
each at a different preset speed. Plan-O-Mill 
engineers selected Thy-mo-trol drive for its 
compactness, stepless speed control, low cost 
and simplicity. They have found that tool 
life is greatly lengthened by using correct 
speeds for each operation, and by bein 
able to start the tool at low speed with 
full torque. 
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application of excessive torque. No current peaks on the 


line. 


Dozens of Other Thy-mo-trol Extras. . . such 

as: low maintenance (by elimination of moving parts) ; 
) speed can be preset before starting; saves space; no stop 
for speed change; easy to control automatically; oper- 
ates direct from a-c line—no motor-generator or other 
special d-c supply needed. 


1. Re- 
in the Where Has It Been Applied? Drill presses, to 
ctronic increase speed range and size of work handled. Grinders, 
narrow t for precise speed selection and improved finish. Milling 
th full machines, to increase range of work handled, and to 
simplify design. Propeller testing, for accurate, smooth 
| speed control. Cable reelers, to maintain constant 
gh the 


. tension. Conveyors, to match speeds. 
deliver 


means How to Buy Thy-mo-trol Drive. Because electronic 
motor motor contro! offers so many advantages through 
improved machine design, performance, and operating 


fu technique, G-E engineers want to consider each of your 
O ie ! 


bol problems as an individua! case. Standard Thy-mo-tro] 
on 1s . 


drives can be obtained in sizes up to 10 hp. Special 
ause of 


: types can also be provided. For further information 
ossible - 


duit write, stating your problem, to any G-E 
£ . . . 4 65. oi 
office, or to Elect ronic ¢ ontrol section, 


suddet ; : 5 : 
sons General Electric, Schenectady, Wide 


seen 
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With eager hearts and nimble fingers, thousands 
of American women are working shoulder to shoul- 
der with men in vital war industries — replacing 
those who have left their machines to defend their 
country. And they are doing a fine job of filling 
men’s shoes, for they know that the battle of pro- 
duction must be won to keep their men at the 
front supplied with the guns, planes, tanks, bullets, 
and thousands of other things an army must have 


to be victorious. 


Women learn to operate South Bend Lathes in 
a surprisingly short time. Not that just any girl 
can become an expert machinist or toolmaker over 
night. But on certain classes of work 
work you would expect a beginner to do—women 
are highly successful. 


SOUTH 


SOUTH BEND, INDIANA 


the kind of 


LATHE 


LATHE 


Quick to appreciate quality, women like South 
Bend Lathes. They like the fully enclosed design 
with no exposed pulleys, belts, or gears—the smooth 
the ab- 


sence of rough edges and sharp corners that might 


operation of conveniently placed controls 
catch their clothing the dependable precision that 
enables them to turn out maximum production, 
even when extremely close tolerances are specified. 
And, most of all, they appreciate the ease of oper- 
ation which reduces fatigue to a minimum and 


seemingly shortens the work-day by hours. 


South Bend Engine Lathes and Toolroom Lathes 
are made in four sizes, 9” to 16” swings. South 


Bend Turret Lathes are available in three sizes. 


Write for information, specifying size and type of 


lathe in which you are interested. 


WORKS 


BUILDERS FOR 36 YEARS 


These women, machining 
precision parts on South 
Bend Lathes in a vital 
war plant, are typical cf 
thousands of women who 
are doing their part to 
win the battle of 


production. 


“HOW TO RUN A LATHE” 


A valuable handbook for ap- 

prentice training. Explains the 

operation and care of engine 

lathes. 128 pages—365 illustra- 

tions. Sent postpaid for a 25e 
War Stamp. 
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THE ARMY THAT'S FIGHTING 


In countless mills, shipyards, factories and shops— 
from coast to coast—a vast army of American 
workers drives on, determined that our fighting 
forces shall be equipped and supplied IN TIME. 
The armament these workers employ consists of 
machines and machine tools—with which they are 
fighting against time to produce the ships, planes, 
tanks, guns, munitions and transport needed on 
the fighting fronts. 

In order that production shall not lag, MACHINE 
BEARINGS MUST NOT FAIL. They must be 
adequate—in design, materials and construction. 
They must be well cared for—kept clean—well 
lubricated with the right oil or grease—periodically 
inspected, to detect the first sign of distress. 
Replacements for emergencies should be at hand. 

On the production lines of America—in thou- 
sands of machines, machine tools and other vital 
shop equipment, ranging from tiny instruments of 
precision to massive mill units — NORMA- 
HOFFMANN PRECISION BALL AND ROLLER 
BEARINGS are contributing frictionless opera- 
tion, accuracy, rigidity and dependability to the 
machine performance that is winning Victory 
over time. 





Let our engineers help you, with their 30- 
odd years of experience in the application, 
operation and maintenance of bearings. 


“NORMA-AUFFMANIC 
PRECISIVN BEARINGS 


BALL, ROLLER AND THRUST 


NORMA-HOFFMANN BEARINGS CORP’N, STAMFORD, CONN. FOUNDED 1911 
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Against 


Falling Solids 
anil Dripping 
Liquids 
The top half of the 


motor 1S closed. 


Cooling ait enters 
at both ends and 
is discharged below 


the shaft line- 


he upper half of the Century Form J 


general purpose, open, continuous duty 
motor is closed to minimize the possibility of 
dripping liquids or falling solids entering the 
vital parts of the motor. 

This added protection feature is made pos- 
sible because of the scientifically designed 
Century mechanical ventilation system. All 
motors generate heat, so if the insulation is 
to have long life, the heat must be rapidly 
carried away from 
the windings. Two 










powerful fans lo- 
cated behind each 


CENTURY FORM J MOTOR 


One of the Largest EXCLUSIVE Motor and Generator 
Manufacturers in the World. 


























bearing bracket draw cooling air ‘‘IN’’ 
through the bearing bracket openings. This 
cooling air is deflected first around the bear- 
ings to keep them cool and then across the 
windings and to air passages between the 
outer surfaces of the magnetic core and the 
frame—the heated air being finally dis- 
charged “OUT” through the openings located 
at the sides and bottom of the frame. 

These modern, protected, industrial, gen- 
eral purpose motors meet the requirements 
of more than 80% of all polyphase motor 
applications. This Form J construction is at 
present available in 2 to 15 horsepower four- 
pole frame sizes. 

Your Century Motor Specialist has full 
information and his wide experience may 
well prove valuable to you. We suggest you 
call him in today. 


CENTURY ELECTRIC CO., 1806 Pine St., St. Louis, Mo. 


Offices and Stock Points in Principal Cities 
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... Awarded the Maritime M “for Outstanding 
Development and Production of Radio Equipment” installed in: one-fifth the time 


Normally required— 
The new Liberty Ship radio Ready to plug in and tune in— 
Developed for The Maritime Commission Icis freeing skilled craftsmen 
By I. T. & T.’s manufacturing associate For other vital jobs. 


Federal Telephone and Radio Corporation i . 
In recognition of 


Is helping save the manpower hours ; . , 
ping ~~ Outstanding performance 


That build our bridge of ships. In the development and production j 7 
Not eight or ten separate parts Of radio equipment” 0 
But one The Maritime Commission has awarded D 
Compact, all-in-one Federal Telephone and Radio Corporation ' 
Radiotelegraph Unit— The Maritime ‘‘M”’ Pennant 
Takes care of The Victory Fleet Flag § 
Both sending and receiving. And Maritime Merit Badges. 
I 
C 


Federal Telephone and Radio Corporation 


General Offices: 200 Mt. Pleasant Avenue, Newark, N. J. 
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For better electrical conductivity and performance in 
contacts . . . for more effective corrosion resistance of 


chemical apparatus . . . or as substitutes for scarce 

metals — you'll find General Plate Laminated metals 
warded meeting these and other special requirements in war General Plate is also equipped to manufacture com- 
rporation : plants throughout the country. plete fabricated units made of laminated metals to 


General Plate Laminated metals are available in flat your specific design. ; 

stock, strip, wire and tubing in metal combinations for Whether you're working on war production or de- 
practically every application . . . precious metals per- signing post-war products, write us your metal problems. 
manently bonded on non-precious metals, base metals Our engineers will gladly make recommendations and 
on base metals. tell you how you can profit with laminated metals. 


GENERAL PLATE DIVISION 
of Metals & Controls Corp., Attleboro, Mass. 


Metals and Controls Corporation Divisions manufacture the following products: Laminated © Solid Precious Metals Electrical Contacts — Solid and Rolled 
Plated Precious Metals in all forms — Truflex Thermostatic Bimetals. 
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THIGH DIELECTRIC STRENGTH® 





If you require an immediate source of supply for plastic 
insulation, investigate LIGNOLITE. This proved, dependable 
electrical insulating material not only offers permanency 
but can be standardized upon and included in your long 
time planning. 

LIGNOLITE is available for all applications NOW because 
NO CRITICAL MATERIALS are used to produce it. 

Beside HIGH DIELECTRIC STRENGTH, Lignolite has such 
important properties as, LOW MOISTURE ABSORPTION 
(resistant to water, oil, grease, and dilute acids)—ARC 
RESISTANCE of !83°—188 seconds—and HIGH STRENGTH- 
WEIGHT RATIO. 

LIGNOLITE is easily machined or fabricated and is avail- 
able in black color, satin or molded sandblast finish. The 
following sizes are now produced—46-inch x 46-inch and 
28-inch x 72-inch sheets in thicknesses from 1/64” to %%” 
inclusive, and 40-inch x 40-inch sheets in thicknesses over 
%"" to 2". Other sizes can be made available and details 
will be supplied on request. 


SUGGESTED USES 


@ Base plates for mounting elec- 
trical equipment—Terminals and 
Electrical Connections — Switch- 
boards and Panel Boards — Bar- 
riers — Spool Heads — Insulating 
Washers—Linings for Metal-Clad 
Sample sent Free Switchgear Cabinets—Bus Clamps 


A sample of LIGNOLITE will be sent to you so 

that you can personally test it. WRITE TODAY 

and also ask for BULLETIN that tells about the 

properties, characteristics, and methods of fabri- 
cating and using LIGNOLITE 


—Cabinets to house electrical 
equipment — Foundry Pattern 
Plates — Nameplates — Industrial 


Work Table Tops — Jigs, Fixtures 


MARATHON fo aie we COMPANY and Conveyor Guides. 


Div. of Marathon Paper Mills Co. 
ROTHSCHILD WISCONSIN 
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Muwexrouts-HonEYWELL Con-Tac-Tor Snap Switches are not 
only extremely fast acting, but are definitely dependable as well. They 
will reliably control either a light or heavy duty electric circuit for 
millions of operations with as many as 8 contacts per second on light 
loads. Con-Tac-Tor snap switches are available in a wide variety of 
types and can be used on either AC or DC. They operate in all 
positions and their small size enables them to be used where space 
is limited. Con-Tac-Tor snap switches, of course, are obtainable only 
on proper priorities . . . Write for detailed information and ratings. 


Minneapolis-Honeywell Regulator Company, 2810 Fourth Avenue S., 


Minneapolis, Minnesota . . . Company owned branches in 49 cities. 


MINNEAPOLIS-HONEYWELL 
CON-TAC-TOR , 
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Q...little known enemy of fighter planes 


S$ ELECTRICAL ENGINEERS know, the 
£\ Greek letter theta, 6, often stands 
for relative humidity. 

Whenever § is high, it’s bad news for 
the electrical wiring and cable on fighter 
planes. For moisture in the air could so 
foul up the electrical system that it 
could prevent a quick take-off from an 
advanced camouflaged base like that 
pictured in the illustration. 

The untiring efforts of the electrical 
industry, however, have iicked this mois- 
ture problem. 


Electrical design engineers put many 
kinds of materials and impregnants t 
exhaustive tests in their search 
for the proper insulation with 
high moisture resistance. 


And they hit the right combi- 


nation in the newest, most improved 
impregnants and Fiberglas.* 


Fiberglas Electrical Insulations are all 
glass. Glass, being inorganic, does not 
absorb moisture. These insulations are 
therefore highly resistant to moisture. 
In addition, they are highly resistant to 
heat .. 


sess high dielectric strength when com- 


. unaffected by most acids . . . pos- 


bined with the proper impregnants. 


Miles and miles of power and lighting 
cable aboard many types of planes are 
Fiberglas-insulated. Approximately 85% 
of radio hookup wire for transmitters 
and receiving sets in aircraft is Fiberglas- 

insulated. 

These facts are a measure of the 
SUCCE ssful use of Fiberglas by the 
electrical industry. 


Besides, there are other huge and ever 
growing wartime demands for Fiberglas- 
insulated motors and generators in the 
Army and Navy Air Forces. Vast quan- 
tities of Fiberglas also go into other 
electrical equipment needed on warships 
and in the mechanized units of the Army. 


Our production was tremendously in- 
creased this last year. Right now, it is 
constantly expanding month by month. 
YET — vital Army and Navy needs have 
so far kept pace with this expansion. 
These are the reasons why your elec- 
trical distributor has not always been 
able to fill orders promptly. 


Owens-Corning Fiberglas Corporation, 
Toledo, Ohio. In Canada, Fiberglas Can- 


ada, Ltd., Oshawa, Ontario. 


FIBERGLAS* ELECTRICAL INSULATIONS 


eT. M. Reg. U. S. Pat. Of. 
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TOUGH NUTS }'14./.\54 


® We've made billions of Elastic Stop 
Nuts. 


And to our knowledge not one has failed 
to do its job. 


But the tough nuts we refer to now are 
the fastening problems which looked hope- 
less until Elastic Stop Nuts were used. 


We've met lots of these in our day — and 
licked them. 


There have been plenty of them in war 
production. 


And how well these fastenings have filled 
the bill can best be told this way: 


Every nut we can possibly produce is going 
into war goods. Yet even doubling our 
round-the-clock plant capacity hasn't let 
us gain on the demand. 


In the days to come there will be many 
peacetime needs for these nuts. 


Some will be simple. Others will look like 
“tough nuts to crack.” 


Our engineers like to meet both kinds. 
They stand ready to share their experi- 
ence with you, work on your fastening 
problem and recommend the proper 
Elastic Stop Nut application for the job. 


ELASTIC STOP NUTS 


P LOCKED in SEALED ot : Lock fast to make things last 


place on bolt top to protect 
by grip of tough working threads 
locking collar ; from corrosion 


HOLDS nut : 
i - : FITS any stond- 
ca Suued > ard bolt. Made 


— prevents : in all sizes 
axial play Ss and types 


ELASTIC STOP NUT CORPORATION OF AMERICA 
UNION, NEW JERSEY 
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Although present Bodine production 
facilities are entirely devoted to the 

war effort, Bodine engineering service 
is still available to help you solve 
your motor application problems. 





















Don’t “Overmotor'’ in 
Wartime 


It is often a safe and commendable 
practice to specify the use of motors 
larger than are absolutely necessary 
to operate the driven device. For ex 
ample, a certain margin of safety is 
usually allowed over power needed, 
and the next larger motor is selected. 

In wartime, however, motors and 
notor materials are scarce. Therefor 
for the duration, specify the smallest 
motor that will do the job. Y ou ll be 


saving valuable copper and steel. 
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Another good wartime practice is 
the use of standard motors wherever 
possible to eliminate the extra man 

esi necessary to provide spe¢ ad 
types or specifications, In ordinary 
times, Bodine is glad to help you with 
speci: i applications and designs where 
necessary , but today itis only pa atriotic 
to save materials and time. 


~ 
to 
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TROUBLE SHOOTING—I 

When a fractional horsepower motor 
fails to start, runs slower than normal, 
heats excessively, or develops other 
troubles, the symptoms will usually tell 
the engineer what needs to be done about 
it. However, since more than one type 
of trouble may give similar symptoms, it 
is sometimes necessary to check several 
possible sources of trouble until the true 
cause is found. Sometimes inspection will 
find the difficulty, and at other times 
simple resistance tests are necessary to 
locate it. 

Commutator type motors are always 
a potential source of trouble and require 
more care than do squirrel cage motors. 
Oil and dust have particularly bad ef- 
fects on commutator type motors, which 
should therefore be kept as clean as 
possible. 





MOTOR WON’T START 


The first and simplest check on a 


motor that won’t start is, of course, the 
motor connections. Also, make sure that 
the motor is connected to its rated volt- 
age and type of current. If connections 
are intact, tests must be made for open 
circuits, shorts, and grounds in the wind- 
ings by means of simple resistance meas- 
urements. In a split-phase motor, the 


centrifugal switch may be out of order. 


Save these bulletins on motor servicing. 
é 


pL: ae UGB Ee 
HORSEPOWER 
ENGINEERED FOR YOUR PRODUCT 
U Bodine Electric Company - 2256 W. Ohio St., 
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FRACTIONAL HORSEPOWER MOTORs 


LAST LONGER 
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MOTOR OVERHEATS 


When a split-phase motor overheats, 


it m: iy mean that the centrifugal Start- 
ing switch is stuck in the closed posi. 
tion. If the motor is three-phase, it may 
mean an open circuit, short, or ground 
in one of the phase windings. Any motor 
will overheat if it is overloaded, either 
by the external load or by internal fric. 
tion, tight bearings, or motor parts that 
rub together. It is well to check the exact 
heat of the motor with a thermometer, 
since a motor may feel too hot, yet be 
operating within the allowable tempera- 
ture rise. If a motor is found to be over- 
heating, it should be stopped at once 


before the insulation 1s damaged. 





BODINE MOTORS ARE 
TROUBLE-FREE 
Bodine motors operate for long periods 
of time without attention because they 
are carefully built and correctly engi- 
neered to give reliable, trouble-free serv- 


ice with a minimum of care. 


You will find them helpful for future use. 


MOTORS 
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nye ~ control units and do a better, 
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o be over- we 
Pressure Sensitive 


d at once Switches. Various types of 
red. control units available in 
standard and_ small-travel 
forms through which initiat- 
ing impulses may best reach 
the electrical circuit. 


Relays For Electronic Cir- 
cuits. Specialized types that 
fit well into the development 
of electronic products with 
suggestions as to ways in 
which to specify them most 
effectively 
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PRE-WAR ENGINEERING 
SHOWED THE WAY 


ils 5 hi 


Die castings help to “get the message thru” 


Unhamipered by tradition, the designers of communica- 
tions equipment have taken full advantage of all develop- 
ments in materials and production methods. It is of par- 
ticular significance, therefore, that zinc alloy die castings 
have found-such wide use in the manufacture of commu- 
nication and allied products. 

The wartime counterpart of the communications in- 
dustry—the U. S. Army Signal Corps—is profiting by 
pre-war advancements in telephone production. For ex- 
ample, the EE-8-A field telephone utilizes the six zinc alloy 
die castings shown at the bottom of the above illustration. 
These castings were adopted only after exhaustive testing 
in competition with parts produced by other methods and 
of other materials. 

Post-war designers please note. 


5 IN 1 


Pictured below are five bezels for gauges on submarines 
They are die cast of zinc alloy and, at first glance, you may 
ask why. The answer is elimination of scrap loss—a major 
problem in all metal production today. Actually, by die 






The small cored holes in the rings permit grip of a spanner wrench 


for assembly 


NEW JERSEV 


ZINC COMPANY 


HORSE HEAD SPECIA 


ELECTRICAL MANUFACTURING EDITION No 7 
e 





ALLOY POT 


A publication issued for many years by Tue New Jersey Zinc Company to report on 
trends and accomplishments in the field of die castings. Title Reg. U. S. Pat. Of 


casting all five rings in a single die, they are produced at 
little more expense than would be involved in die casting 
the largest ring alone. The individual rings are broken off 
the gate and the small amount of metal which joined them 
is remelted and reused. 

Compare these savings with the scrap loss involved in the 
alternative method of stamping from sheet metal, and you 
can understand why the die casting process was selected, 


BAKED FINISHES FOR 
ZINC ALLOY DIE 
CASTINGS 


Almost any known type of finish can be applied on zinc 
alloy die castings. The wartime shortage of electro-plating 
materials has, however, focused attention principally on 
organic coatings, of which there are many types to meet 
specific service requirements of die castings. In the case of 
baked finishes on zinc alloy die castings, the relatively low 
melting point of the alloy should be kept in mind. Finishes 
on zine alloy die castings should not be baked at temper 
atures higher, or for periods longer, than indicated in the 
table below. 

The subject of finishing is fully covered in the bulletin 
“The Finishing of Zinc Alloy Die Castings and Rolled 
Zinc.” A copy will be sent to you upon receipt of a request 
on your Company letterhead. 





MAXIMUM TEMPERATURE -’F. 
FOR TOTAL BAKING TIME OF 





Alloy VY Hour 1! Hour 2Hours 3 Hows 
* Zamak 2+ 325 275 250 250 
Zamak 37+ 425 375 325 300 
Zamak S5ft+ 425 375 325 300 


* Trade Mark Reg. in U. S. Patent Office 

+ Corresponds to A.S.T.M. Alloy XXI, S.A.E. No. 921 
tt Corresponds to A.S.T.M. Alloy XXIII, S.A.E. No. 903 
ttt Corresponds to A.S.T.M. Alloy XXV, S.A.E. No. 925 
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Post-War Planning 
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For Precisely What? 


LMOST everyone, 
willing to look be- 
yond the pressures and 
dire needs of the mo- 


WHAT SORT 
OF A WORLD? 





is no more valid a guide to product char- 
acter than is highly realistic market evalu- 
ation. They must go together. 

Thus every forward-looking effort by the 


call ment, is likely — per- engineer-designer and the responsible ex- 

rroken off haps even —— to concede that though ecutive must be related to those conditions 

ned them submerged so the struggles oF wae we mia under which future operations may be con- 
anticipate the inevitable tomorrow. That d d. That is th f 

ved in the there should be post-war planning is far assures at 1s the very cesence of the rem! 

, -_ a less debatable than the related question of problem that faces product development 

s selected. 





FOR 
2 






“planning for what?’’ Obviously, there 
should be a close relationship between pro- 
duct development activities and those 
competitive and economic conditions under 
which the end-results are to be marketed. 
Adherence to functional design principles 


engineers and management in their looks 
ahead and the one that must be solved be- 
fore future steps can be taken, intelligently, 
constructively or to good purpose. Indus- 
try needs both promises and assurances, as 
well as resources, on the future. 


ied on zinc 
tro-plating 
ncipally on 
ae eae URING the devel- of the matter was that products, on aver- 
sei TO BUILD WELL opment and pro- age, were not built to last any longer than 
ad. Finishes OR BUILD MOST? duction of products for a definitely anticipated service interval and 
| at temper’ * military purposes, as that they were built to accuracies and with 


cated in the 


the bulletin 
and Rolled 


of a request 












JRE -°F. 

IME OF 

s 3 Hours 
250 
300 
300 


well as for behind-the- 
lines units, far more insistent levels of qual- 
ity and accuracy have been established 
than ever existed for the average commer- 
cial product previously. This has been be- 
cause of the realization that lives and de- 
cisions could not be permitted to be the 
negative responsibility of the home front 
if that were at all possible. The product for 
war has to be the best that industrial 
science and skill know how to make. 
Now that brings a relatively new factor 
into the situation for many of those prod- 


materials only just sufficient to properly 
relate themselves to that factor. 

So one of the big decisions that the 
engineer-designer and executive have to 
reach, as they plan ahead, is whether to 
make products to last and to make them 
well or whether to make them just good 
enough and to keep the replacement mar- 
ket on an easy-to-cultivate one. Not a 
matter to be decided by old yardsticks; for 
in.these days of war not only the maker of 
products has learned to work to the limits 
of his best resources but the goods of war 


4 E. No. 92 ucts manufactured in pre-war days fell are being handled by these growing accus- 
AE. No. 903 within the variously defined engineering- tomed to better-than-usual things. Such 
AE. No. 925 design viewpoints of accelerated obsoles- acquired habits sometimes have a way of 








cence, year-by-year styling, good-enough- 
is-best or what you will. The stern reality 


sticking after the moment of their acquiring 
is past. One could hope so. 
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Wiring Devices For Plane, | 
Tank And Ship 


LUGS, conductors, connectors, fittings, junction 
boxes, outlets, conduit, etc., etc., in a wide va- 
riety of forms, sizes and materials have been de 
veloped by resourceful suppliers that our military and 


behind-the-lines products may perform unfailingly and marine aircraft components. Wiring layouts must be 

spectacularly well under all conditions. Specialization, as simple as possible, particularly to facilitate main- 

as well as the adaptation of peace time components to tenance under adverse conditions. 

the needs of war, is the keynote of much of that | 
progress reported herein. NEED FOR ACCESSIBILITY 


Aircraft electrical equipment must be able to with- sii siniabeas is 
HEREAS many peacetime wiring methods and 


stand high and low temperatures, extremes of humidity ’ a 

: : , ; devices might be expected to be satisfactory 

and barometric pressures and rapid changes from one : i , , , ; 
. . ior wartime applications, peacetime practices do ne 

extreme to the other; as when a high-altitude plane ee ae = 

1 . . : 5 . take into consideration such destructive effects as those 

lands and, for a period, remains grounded in the tropics. hellf; hicl | a 
' due to shellfire which may demand hasty repairs w 

Shock and vibration tend to cause abrasion and : on bee. 





Ne : ; 2 the minimum of tools while under fire. Thus for ready { 
break rigid connections, hence are important factors.* “yal; 4 : . 
: accessibility open wiring and surtace mounting are pre- 
Naturally, such equipment must be as light and com- : ye © , 5 a 
et os ; : ferred, except in congested locations, for planes, tanks 
pact as possible for aircraft use. , 
ee and other mobile combat vehicles and naval units. On 
All devices and fittings, as well as control equipment, . ad . 
; ee the other hand rigid conduit in long runs and flexible 
are subject to inertial forces due to directional devia- eas Ue il 
+ hie? : . ae conduit for sharp bends may be preferred in_peace- 
tions at high speed . . . combat planes having de © 
is x ! e ab , _—— oe time aircraft, vehicles, and ships. 
velopec eds Ol PA : — « OF . ] ~~ ' 17 1171 | 
elope = 0 mi. pet _ Pea in power It is also desirable to use wiring assemblies or har- | 
dives. igh temperatures and humidity or moisture nesses where practicable for easy replacement of wir- 
are very detrimental to electrical insulation, so must ing damaged in combat through the = substitution of 
ha - 74 > 1091 S - ‘ ’ . ! 
DE provided against. spare unit assemblies so service may be restored with 
Other problems involve the shielding ot electrical 2 minimum of delav. Such methods also permit the 
conductors because of the use of radio equipment, while rapid location of faults without the necessity of making 
; / i ; 2 . - i Ss 
corrosion through the presence of moisture must be extensive tests. Iverything must be accessible, simple, 
prevented. Resistance to salt spray is required in and plain. Careful marking of conductors, terminals, 
: and plugs greatly aids in assembly and in locating a ' 
7 See “Vj a oO s Th r -rodu t’s lajor pe} 10 c : 7 7 ai e ; 
ain, \ bration Is The W al a ee Major Operating faulty conductor or unit. In aircraft, for example, the ; 
\dversity” July 1942 and “Some Things Expected of Electri a 8 vt ae ; . 
Components For Wartime Products” October 1942 pein. sections carry current irom device to device, 
through a system of prefabricated wiring with ter- 
minals and connecting plugs attached. 
itil Besides the power and lighting equipment, of great 
— unportance are the communication (including radio) 
D 
A 
4 
QPECIALIZED types of conduit have been devised from both | 
B conventional and unconventional engineering wavs ' 
\) These plastic-covered sections substitute for rubber insula- 1 
tion and reduce weight for the airplane engineer-designer 
Plastic covering for metal conduit protects the latter and the 
wires inside of it against wear, abrasion, heat and most solvents 
including gasoline and oil. (B) This is a wholly non-metallic 
eRe SA ee a type of flexible interwoven conduit, the body being saturated 
PIA dd with a maisture-resistant and _ flame-retarding compound | 
ee ee ee tee ee C) Shielded form similar to (B) where an over-weave of tightly 


r yr 


braided aluminum alloy wire is produced. Natural or synthetic 
rubber again covers the shielding. (D) An alternate type with 





.. four-wall interlocked aluminum tubing, bituminous-treated 
cord packing, aluminum wire braiding and synthetic jacket 
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HILE non-military specification points only have been 
spotted upon this plane diagram, the number of electrical 
circuit connectors used in airplanes is at least intimated. Actu 
ally, military items would greatly increase the total. Courtesy 


of Cannon Electric 


ind indicating svstems which, in large naval units, co 
dinate hundreds of officers and men and the instru 


ments in their charge. All must receive the necessary 


information. With the exception of small launches, 


etc., electric telegraph systems provide all non-vocal 
and non-visual communication. ‘These include the en 
eine order telegraph by which the conning officer in 
dicates required speed and direction. These, controlled 


PPB PPD PPP PPD DDD DDD AD AD Allele lala ll al lat Pay 


Specialized components are essential for 
many electrically-energized products for 
combat, behind-the-lines, military commu- 
nication and wartime transportation serv- 
ices. Aircraft motors* and controls, and 


special product-wiring facilities are good 





by the engineer, are transmitted back to the conning 


Then there are the rudder angle indicator, oil 


omeer. 


burner telegraph, and fire control instruments. Among 


the latter are the target designator and the motor 


guns. Underwater log systems and salinitv indicators 


are included in the various indicating svstems. 


a) lan 


4 ant ° . ' 

telephones, there are numerous sigiii 
‘See “Aircraft Motors Serve Special Fields,” Evectricat 

MANUFACTURING, July 1942; “Control Con 


Some Aircraft Problems” 
Speed Better Products Asssemblies December 1942 


iponents That Solve 
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signal devices for various purposes. 


signal before damage results. Thus, 


i i i i 


perated signals for the firing and silencing of the 


Besides 


ps and audible 


\ugust 1942; and “Wiring Harnesses 


All require ac- 
cessible wires and cables and connecting means which 


must not fail, short of actual destruction. 


\udible signals in aircraft range from small, heavy- 


duty bells and midget buzzers to high frequency horns 
that will cut through extremely high noise and vibra- 
tion levels. 


They are used to sound a positive warning 


a high frequency 


horn gives the pilot an immediate and positive danger 


signal if the retractable landing gear on a plane fails to 


respond to his controls. A warning signal from another 
high frequency horn advises the ground crew when a 


large plane is ready for take-off. Tanks, too, have 





examples. So here are wiring devices as 
developed or refined for military products 
without, of course, such references to pre- 
cise functions as would exceed the limits of 
A guide to what has 


been done as well as an indication of fur- 


wartime discretion. 


ther development possibilities. 





signal lights and interior telephones, as well as radio. 
hen there are fire, signal, and other control and indi- 
cating systems. All wiring and connecting means must 


not fail under normal operating conditions. 


MULTIPLE-CIRCUIT CONNECTORS 


INNECTORS of various types are standard for 
tank and aircrait instruments, accessories and gen- 
eral wiring : 


~ 


engine disconnect for fighter planes, 


svstems. Example: By means of a master 


fifteen circuits 
from eleven ditferent types of engine controls and in- 


strument transmitters generator Output, pressure 


~) 
=. 























































TEINGS supplant familiar things. (A) This 

ferrule comes in styles to fit same, next 
larger and two-size-larger fittings and con- 
nectors. (B) Straight through and 90 deg 
bulk-head types. Shielding is so important on 
ignition units that special provision must be 
made. (i, 2, these assemblies are for typical 
shielded and unshielded spark plugs respective- 
ly. (D) Because bonding is likely to be very 
important, too, this type of bonding ring for 
use with every flexible conduit coupling nut 
or coupling connector has been developed 
Especially suited to shielding radio instru- 
ment circuits but adaptable to many other 
points where a tight bond is required ; (1) bond- 
ing rings, (2) ferrule, (3) shielding wire, 
(4) installation showing how wire bonding 
is slip turned down and soldered to bonding 
ring tight. 


switches, starter relay, oil temperature, generator, tach 


ometer, carbureter primer, propeller feathering thermo 
couples, fuel temperature, and oil temperature—are 
carried ta the pilot’s position with certainty, yet can be 
broken instantly for routine service or major overhauls. 

One line of connectors designed to Army-Navy speci 
fications for aircraft, marine, radio, etc., contains up to 
44 contacts in one shell for either shielded or unshielded 
portable cords and flexible, conduit-encased cables, from 
34, in. to 2% in. O.D. Four styles of shells are avail 
able in 18 different sizes and provisions are made for 
all sizes of wire up to No. 0, capable of carrying 200 
amp. They also can be supplied in explosion proof 
types. Aluminum housings provide electrical shield- 
ing. A coupling ring operates on the screw-jack prin- 
ciple, forcing the bronze male prongs into the female 
contacts when the coupling ring is tightened. All 
contacts are heavily silver plated and the soldering 
lugs are coated with lead. 

Light-weight, rugged, and durable cord and cable 
plugs are made in straight, 90 deg. and wall mounting 
types for straight or right angle junction. Shells are 
furnished with removable inserts of laminated and 
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molded plastic. Fittings are available with cable clamps 
for special applications besides the regularly threaded 
cable entry for various sizes of flexible conduit, 

Firm locking together of plugs and receptacles is 
accomplished in one type by means of a quick-acting 
threaded ring or collar. Easy and quick access to 
solder pots at the back of each contact is provided. 
Large terminals may be removed for soldering to 
eliminate possible damage to the insert by excessive 
temperature. 

\nother series of plugs and receptacles with a coup- 
ling ring like that previously described is designed to 





ONNECTORS, but partially standardized, offer some of the 
greatest varieties in regard to types, forms, sizes, number 


of circuits, materials, performance, etc., etc. Here are some 
outstanding examples. (A) This unit eliminates one coupling 
nut and one barrel and provides a three piece slip shield con- 
struction simplifying the job and offering weight saving. 
B) Large type cord connector for multiple circuits. (C) Typical 
construction for such large type connectors D) Co-axial 
antenna connector providing continuous shield with constant 
impedance. (E) Vibration-proof connector for propeller feather- 
ing governor F) Break away connector disengages auto- 
matically under pre-determined loads. (G) Quick disconnection 
storage battery terminal assembly. (H.) Combination connector 
and solenoid assembly I) Composite self-aligning connector 
for rack type plug-in equipment for co-axial antegna circuits. 
J) Three representative connectors for angle, straight and 
shielded receptacle mounting. (K) Specialized plug connector 
for multiple magneto gounding to offer a saving of switching 
devices for simultaneously cutting out four engines during 
routine service 
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meet Army-Navy specifications tor aircratt electrical 
connectors. They also embrace a split shell for easy 
wiring and terminal soldering. Any fitting may be 
changed from a cap to a s ket, by means of removable 
and interchangeable inserts which also make it pos- 
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sible to change the number of circuits handled through 
any fitting provided the inserts are the same diameter. 

One complete line of cable;connectors of die-cast, 
three-piece, split-shell construction, conforming in all 
respects to Army-Navy specifications, eliminates one 
coupling unit and one barrel. Speedier assembly, in- 
stallation, and maintenance are the objects of this sim- 
plified construction. 

For connecting single conductors in aircraft, tanks, 
etc., there are a number of devices. In one general 
line of such terminals, available in all sizes from No. 22 
to No. 4, there are two methods of attaching terminals 
to stranded conductors—by staking and by wedging. 

In the staking type, the complete, hot-tinned ter- 
minal has an oxygen free, high conductivity, copper 
tongue running half-round the bronze barrel into which 
the wire is inserted and coming into direct contact with 
the wire. The staking pressure is applied with a tool 
which makes an immediate electrical connection as 
strong mechanically as the wire itself. These ter- 
minals are also made with an insulation grip as an 
integral part of the terminal. 

In the electro-tinplated, wedge-type terminal, a 
slotted wedge forced into a barrel maintains initial 
pressure and an all-round grip on the strands. The 


Continued on p. 138 
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To Draft Tools. 
ment likely 
through the maturity of one or several plans now being 
formulated by the WP. Possibilities include removal 
of a limited group of critical machine tools by specific 
WPB Tools Division directives and not limited to idle 
machines but \PB decisions as to those 
badly needed for other production. Another tentative 
plan might bring a reshuffling of existing machines 
under the redistribution division to bring them where 
they are most needed. 


Redistribution of production equip- 


under a_share-the-machinery plan is 


related to 


Just how all this might be done 
on a voluntary basis is somewhat that 
sought with requisitioning, priority 


obscure but 
will certainly be 
from Federal 


control and pressure 
agencies in reserve, should it be 


procurement 
needed. There is 
nothing very new about this except its institution as a 
ago WPB Chairman 


Nelson stated “If we can take the work to the machine 


program, for more than a vear 


I think we should make every effort to do so. If that 


can’t be done we must take the machines.” 


Jewel Bearings Restricted. 
fication of scarce jewel bearings where they are not 


To preclude the speci 


absolutely essential to established performance levels, 


AIRCRAFT DYNAMOTOR PRODUCTION 
SPEEDED BY COMPARATOR BANK 





This bank of comparators, each consisting of a light 
bulb, two mirrors and four glass magnifying lenses, is 
stepping up production of acorn-sized commutators for 
aircraft radio equipment by 20 per cent while cutting 
costs 10 per cent at the Mansfield, Ohio, plant of West- 
inghouse Electric & Manufacturing Co. An image 
of a commutator’s surface is reflected on the glass 
screen after being magnified 22 times normal] size. 
The girl inspectors make sure that paper-thin strips of 
copper and mica are in perfect alignment by comparing 
the image with vertical lines on the glass screen. Be- 
cause a slanted strip would create static which would 
interfere with radio reception in a war plane, the cop- 
per and mica strips must be absolutely parallel. 





A summary of current news releases 
by government bureaus as affectip, 
the products, activities, interests 
and cooperative action of the readers 
of ELECTRICAL MANUFACTURING, 


conservation order M-50 restricts those for precision 


gauges. The restriction 1s made by changing the def- 
nition of precision gauges, limiting it to dial indicator 
gauges for measuring dimensions. 


sapphire and ruby vee jewel bearings and large ring 


Thus, the use of 


bearings is confined fully to purposes specifically ay- 


thorized by WPH. 


Post-War Planning. Conflict by Congress with exee- 
utive agencies, planning for post-war conditions, may 


evolve from the resolution introduced by Senator 
George for the creation of a Senate investigating com- 
mittee to study various economic policies. Said Senator 
(se rge, “This resolution recognizes the responsibility 
of the Congress to the people of the United States for 
our post-war policy. Post-war plans and policies may 


be developed elsewhere. Finally the responsibility 


rests with the Congress. In order that the Senate. as 
a coordinate branch of the Congress, may be able to 
function with the whole economic picture before jt, 


the resolution is offered.” 


Workers Job Restricted. 
United States a labor stabilization program has been 
War This 


program includes provisions for the hiring, rehiring and 


Within 32 areas in the 


ordered by the Manpower Commission. 
recruiting of workers for specified employments 
through the United States Employment Service or in 
accordance with the arrangements of the regional man- 
power directors. Instituted to provide the manpower 
needed for essential activities the order amounts to a 
virtual freezing of workers in their jobs in the areas 
specified. Thus, workers will be referred to jobs which 
will utilize their skills most effectively in the war 


effort; priorities will be accorded to employers en- 


vaged in essential activities; workers engaged in an 


essential activity can only be assigned to another essen- 


tial activitv: workers will be hired on the. basis of 


occupational skill and without discrimination; no 
worker will be obliged to accept or continue employ- 
ment which is not suitable insofar as it will not inter- 
fere with the effective prosecution of the war and 
employers shall not be obliged to keep in their employ 
workers who are incompetent or violate shop rules or 


standards of conduct 


Scientists and Specialists Listed. More than 500. 
O00 of the nation’s scientists and professional men and 
National 


of Scientific and Specialized Personnel and over 140,000 


women have been catalogued by the Roster 
have been certified to agencies engaged in the war 
effort according to a report of the National Resources 
Board. Not 


agencies received the names of thousands of individ- 


Planning only have the various wat 

uals for full time positions but they have also obtained 

the services of many scientific leaders to serve as con- 
Continued on p. 168 
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strument for producing oscillograms of the small, low 


Direct - Writing 


Oscillograph 


Based On Facsimile Paper 


ACK in 1940, a development program was begun 
at the Electro-Medical Laboratory, Ine., to pro 
duce a simple and fool-proof recorder for the 


Garceau Electr vencephalograph which would obviate, or 
at least minimize, the electrical and mechanical dif 
ficulties previously encountered in the use of such prod 


The electroencephalograph is essentially an in 


frequency potentials originating im the brain and cap- 


ible of being led otf by electrodes placed on the scalp. 
[It is useful in the diagnosis of epilepsy, the accurate 


localization of brain tumor and other disorders. 


RIGOROUS REQUIREMENTS IN NEW DESIGN 


ECAUSE of apparently inescapable limitations ot 
B piezo-electric devices, it was decided to use an 
electro-magnetic vibration motor. Permanent magnets 
were ruled out at the beginning as the shortage of 
suitable materials for these was already envisaged, and 

‘*, 


an electro-magnetic field magnet was decided upon. The 


moving element, it was found, should preferably not 


RAAPAAAAAA Merwe ree eee 
Sometimes, the engineering-redesign 
of a product must wait for the devel- 
opment of one seemingly unimportant 
component which, when it finally 
comes along, acts as the literal key to 
the solution of the whole functional 
problem. So it was that an electrically- 
sensitized paper opened the way for a 
highly successful redesign of the trace- 
making mechanism of an oscillograph 
to record wave forms or current con- 

tinuity in a low-output system. 


PAAAAAAAAAA AAs sc 0 se eee eee 


be a current conductor. The armature coil in these 
instruments must operate from the output of an am 
plier and, therefore, in order to match effectively 
the plate impedance of available tubes, it should have 
a large number of turns of fine wire. Such a struc 
ture is necessarily delicate and intense oscillation is 
likely to destroy it. It is impractical to use a low 
impedance coil fed from a step down transformer be 
cause of the poor characteristics of transformers at very 
low frequencies, and a low impedance coil directly in 
the plate circuit of ordinary amplifier tubes presents 
a mismatch which is wasteful of power. 

\fter consideration of existing systems it was de 
cided to adopt a modification of the balanced-armature 


telephone. In this well known device the field magnet 
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is stationary and terminates in four pole pieces, one 
at either side of each end of a short iron armature. The 
armature coil surrounds the armature and is stationary ; 
therefore it can be made as large as necessary to pre- 
sent the appropriate circuit impedance. 

By suitable design, it was found possible to operate 
the field magnet directly on the 115 volt ac. line from 
a simple rectifier and to make an armature coil of 
8,000 ohm impedance to match -the proper plate loads 
of small receiving pentode power tubes. These tubes 
are operated in push-pull and the power supply is fed 
to the center tap of the armature coil, thus neutraliz- 
ing the effect upon the armature of the de. component 
of the plate currents in the tubes. 

To obtain adequate amplitude of the recorded trace 
the armature must operate over a considerable arc. This 
means that it moves, particularly toward the ends of 
its travel, in a non-uniform magnetic field. Therefore, 
in addition to the linear restoring springs, a pair of 
helper springs govern its motion in such a way as to 
neutralize the induction of magnetism in the armature, 
created by its movement into the non-linear portions 
of the field. 

It might reasonably be supposed that hysteresis in 
the armature would destroy the fidelity of the re- 
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Sut by the choice of a suitable material of very 


sponse. 
low residual magnetism (ingot iron), any effect from 
this cause is so small as to be impossible to measure. 
There may also be effects from eddy-currents in the 
armature, but these are entirely negligible in the fre 
quency range over which the instrument is operated 
because of the comparatively loose coupling between 
the armature and the armature coil 

When the input signal is applied to the grids of the 
final amplifier tubes, a voltage of about 30, peak-to 
peak, corresponding to 10.7 volt rms., is required for 
maximum deflection, which is of the order of an inch, 
measured peak-to-peak at the stylus tip on the paper 
The frequency 
present designs operating up to 100 cycles and even 


range is still being extended, with 


to 120 cycles per second at a slightly reduced ampli 
tude. Response is closely linear with regard to am- 
plitude, and approximately flat with respect to fre 
quency over the entire range. 

It had been intended originally to build this instru 
ment to work with a wax covered paper from which 
the wax is scratched by a stylus. This paper gives 
records of exceptional definition, far superior to that 
of an ink line, but it has one serious drawback, namely 
that any subsequent scratches received in handling will 
also appear on the record. There had not to our knowl 
edge appeared any satisfactory method of fixing the 
traces to prevent subsequent injury. 


NEW PAPER HELPS SOLUTION 


EVELOPMENT and availability of a newly de 

veloped facsimile paper, such as used for tele 
grams, speeded our product re-design job to a suit 
able degree. This recording medium is electrically 
conductive through a very light grey sensitive surface. 
The surface can be marked by passing an electrical 
current from a stylus through the paper to a metallic 
platen beneath, with the production of a highly con- 
trasted deep black line. The surface is not marred by 
the roughest handling, and the trace, instantly visible, 
is absolutely permanent. The paper can also be written 
on in pencil or ink for recording notes. The electrical 
recording is not electrolytic and the paper remains dry. 
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Greke channel direct-writing oscillograph (A) with 

two auxiliary inertialess current-interruption ele- 
ments. Multiple channel units are av ailable B—Hete js 
a complete two-channel job as built into a mobile floor 
cabinet with the amplifier controls on the front panel and 


the writing mechanism set in the top. 


B 





In designing the writer, it had been determined at the 
outset to make it mechanically as rugged as possible 
so that there could be no possibility of breakage through 
rough handling. To this end, the stylus arm was made 
of a solid bar of aluminum /¢-in. in diameter. Despite 
the enormous acceleration required at the frequencies 
encountered (it has been calculated that if the accelera- 
tion were continued the stylus point could get to the 
moon in a matter of seconds), the extremely efficient 
and sizable vibratory motor was able to supply the 
power. It was found in working with the new paper 
that a rather heavy pressure of the stylus (of the order 
of some 15 gram) would be required to make a clear 
continuous trace. Deflecting and restoring forces, how- 
ever, are so large that the resultant friction has little or 
no effect upon the damping of the element. Hence 
writer performance is independent of paper speeds and 
other mechanical variables. Necessary critical damping 
is introduced by an electrical network which is per- 
manently adjusted. The stylus itself carries a direct 
current from a 300 volt internal source, limited to a 
few ma. The value of this current is not critical and 
is of the order of 10 to 15 ma. for paper speeds in the 
Vibrations of high 


and amplitude must perforce reduce the 


range up to 10 cm. per second. 
frequency 
quantity of current per millimeter length of trace but 
no perceptible variation in line contrast results. 

The stylus itself is a minute, accurately ground, 
conical point of a refractory ruthenium alloy. The trace 
which this produces is clearly defined and only 0.010 in. 
wide, permitting extreme resolution at moderate tape 
speeds. When the stylus wears, after the production 
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of some thousands of feet of record, it is removed like 
a phonograph needle and replaced with a new one, 
Since all adjustments ot the writing element itself 
are permanently fixed at the factory there is no need to 
place it where it can be tampered with. Phe w riting 
element is hung beneath a horizontal panel with only 
the upper end of the vertical axle of the armature pro- 
jecting on top above. i : 
which carries the stylus arm. Lhe stylus arm is urged 


To this 1s attached a crosshead 


downward upon the paper by a torsion spring. The 
cross-head is protected by a little aluminum turret. 
The only possible injury which the instrument could 
receive would be from forcible deflection of the stylus 
arm sideways beyond its proper limits of travel. If 
this should occur, a slipping clutch within the cross- 
head relieves strain on the axle. To reset the stylus 
arm the operator merely needs to push it forcibly an 
equal amount in the reverse direction, so that the stylus 
when released will return to its normal position for 


base alignment. 
WIDE FUNCTIONAL AND OPERATIONAL SCOPE 


LL earlier instruments of this general type, of 

which there were many, were (with one ex- 
ception ) difficult to mount in multiple units oi 
more than two because of an unwieldy lateral dimen- 
sion. Thus when five or six channels were needed, 
some elements were mounted upside down, others 
writing backward, and similar subterfuges were em- 
ployed. In the engineering-design herein discussed, 
however, the lateral dimension has been kept small 


| hep of the simple magazine loading device. (A 
When the tape reel holder is lowered into the slot in 
the panel, the ball bearing idler comes automatically into 
position, holding the tape in contact with the knurled 
surface of the draw off drum which is driven at a constant 
speed by a synchronous motor. B—An electroencephalo- 
gram, or brain wave record, taken at a sensitivity of § 
microvolt per mm and a tape speed of 3 cm. per sec. 
C—Oscillogram taken with two channel unit of the 
current flowing through a solenoid. As the plunger is 
drawn in, its motion produces a reaction upon the shape 
of the current wave. When the plunger completes the 
magnetic circuit, the inductance of the coil is materially 
increased and the current reduced. The upper trace is a 
60 cycle timing wave. 





so that any number of elements can be mounted side 
by side in perfect symmetry on 134-in. centers. 

As a consequence of the inkless writing feature, the 
device can be mounted in any position, such as on a 
vertical relay-rack panel. Since the restoring and de- 
flecting forces are so large, the instrument is quite 
insensitive to vibration and it may be used, without 
particular installation precautions, in moving vehicles 
and even in aeroplanes. Where extreme amplitudes} 
of vibration are to be encountered these can be com: 
pletely neutralized by a counterbalanced writing head 
and accessories. 

While the writing unit was primarily developed for 
use in the electroencephalograph (now, incidentally, in 
use for the neurological testing of military personnel) 
it soon became apparent that the technical needs of the 
present emergency even more urgently required a direct 
writing oscillograph. 

Sound ranging of artillery, vibration analysis in air- 
craft and engines, seismography, and strain analysis 
in various structures all lend themselves to this type 
recording. The instrument has been made available 
with gear shifts enabling a selection of paper speeds 
from the synchonous motor drive, a multiplicity of 
channels up to a maximum of 20, and direct-coupled 
pre-amplifiers of almost any required degree of per- 
formance sensitivity. 

\n interesting further use of the properties of the 
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timing the flight inci- 


dence of alarms and power failures, and a multityd 


of projectiles, recording the 


oT e 
of other military and industrial jobs occasioned by the ; 
war program. 


It may be further mentioned that, while photographie 


methods will respond to higher frequencies than can 
be recorded by a direct mechanical writer (the Upper 





NTERNAL view showing recorder element. Note the 


Massive stationary armature and field coils and power- 


ful helical restoring springs. Only the armature moves, 


turning a vertical axle connected to a stylus through a 


cross-head in the turret above the panel. This oscillo 


graph element makes efficient use of 15 watt 


dissipated in 


© COLUS 


the field and as much power again in the armatur 





recording paper is shown in the curren 
added t 
stvli do not move at all. 
to 


result 1s 


t-interruption 


channels which are frequently 
channels. 


oscillograph 
The 


time 


The 


The occurrence of events to be 


5 NE torm ot the current-interruption recorder 
Here the 


the 
simply interrupts the marking current. 


stvli do not move 
} 


studied 


desired 


The 


occurrence of events which it is simply interrupts the marking current activating 
the electro-sensitive paper tape 

an inertialess recording system of absolute accuracy. 

the of 

events in automatic machinery, recording the running 


time of tools. 


timing 


ze Su ; 
ial " i dade inicio ; 
Present applications include 5 es limit of accuracy of the cathode ray type being in fact 
' set by the almost inconceivably brief time of flight of 
machine sound ranging, 


welders and 


the electrons between the deflecting plates of the cath- 
ode ray tube), 
the 


nevertheless, all photographic methods 
oe a ee an . 


fo 
plates, and delay between the time the measurement 


have disadvantage of considerable expense 


“ 


... from possible failure to certain success .. .” 


ment the movement will is taken and the time the results can be seen, necessi- 
live long after this emer ; = ; oe 
gency and on through tated by the developing, fixing, and drying of the film. 
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WILLIAM G. MARSHALL. 


Vice President, Westing- 
house Electric & Manufac- 
turing Co., and Chairman, 
Labor-Management Com- 
mittees of WPB. 
“Labor-Management Com- 
mittee work goes to the 
heart of labor-management 
cooperation. In my judg- 


years in varying 
of operation, from possible 
failure to certain 
as economic conditions in- 
fluence it. The commit- 
tees provide an avenue for 
the free flow of ideas that 
are certain to prove help- 
ful. It is their function to 
consider, recommend, ad- 
vise and act together upon 


degrees 


success 


that which they agree 
will increase and improve 
production. It is only 
human to_ seek higher 
wages. That is now done 


through 
collective 


the machinery of 
bargaining If 


no business and no prof- 
its; it follows there are no 
wages. The more certain 
way to increase individual 
income and profits is to 
work toward the making 
of more and better motors 
and guns and ships and 
tanks through the _ func- 
tioning of labor-manage- 
ment committees.” 
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Hence a mechanical writer producing an immediately 
visible trace offers welcome advantages. 

Karly mechanisms, while yielding reasonably faith- 
to the 
encephalogram (these are rarely above 40 eps.) and 


ful response the low frequencies of electro- 


while entirely satisfactory in the hands of an engineer 
were found to be rather delicate and too complicated 
for operation by a technician primarily interested in 
the the for 

1) 


example, some 14 different adjustments governing the 


medical aspects of studv. ‘There were, 


pen position, restoring spring tension, pen pressure, 


ink level, and so on. It was also necessary to start 


the syphon pens by suction and to clean them by 
flushing with water to prevent clogging. The vibrat- 
ing elements of this 


ot cobalt 


instrument consisted of a pair 
permanent 
electrical impulses would depolarize these. A 


steel Excessive 
later 
approach to the problem, utilizing a piezo-electric writer 
transmitted the motion of a rochelle salt crystal to a 
pen. Unfortunately a hysteretic effect made it difficult 
to the latter 
considerable thermal coefficient required adding tem- 


bar magnets. 


use instrument with dc. pulses, and a 


perature control ovens to the crystal elements. 
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Motor Starters 


For The Wartime Product 


1 


NDER existing conditions the use of multi- 

speed, wound-rotor and other types of adjust 

able-speed motors requiring elaborate controls, 
will be greatly lessened, if not entirely discontinued. 
This equipment can still be obtained with suita le 
priorities but delivery delays are likely to be serious. 
Specification of such equipment should he avoided 
when necessary speed variations can be achieved me 
chanically.’ 

Of all tvpes of motor control, the starter is the simplest 
and 1s likely to be the principal type employed for 
some time to come. According to the standards of 
Nema, “A starter is a controller designed for accel 
erating a motor to normal speed in one direction of 
rotation.” Controls which accomplish any of the other 
functions of motor operation—reversing,+ speed ad 
justing, dynamic braking, or sequence operation—are 
designated as controllers. 

Classification of controllers and starters is based upon 
the manner in which they are caused to operate 
manual, magnetic, automatic, or electronic. They are 
also designated, in accordance with the manner in 
which the current 1s applied to the motor, as  full- 
voltage or reduced-voltage. These classifications apply 
to controls for either ac. or de. service. 


Since the present trend in electrical equipment is to- 


*See “Drive Units That Provide Adjustable Non-Moto1 
Speeds,” ELectricAL MANUFACTURING, February 1942. 
+See “When Product Performance Cal's for Reversi 


Motors,” August 1940 
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War-bred restrictions require that new 
and special factors be taken into ac- 
count by the engineer-designer in the 
specification of starters and controllers 
for his complete, wartime product de- 
sign. Over and beyond all of today’s 
limitations of materials and specialized 
requirements for performance stand 
WPB rules and regulations. So far as 
motor starters are concerned, these 
have been brought to complete defini- 
tion by WPB conservation order L-250 
issued subsequent to the preparation of 
this discussion, closed related to it, 
and therefore to be considered with it. 
Provisions of L-250 are summarized in 
all essentials on p. 88 and 89. 


LAL BBB BBB LALLA FF PAAAAAAAAAAAAAAAAAMAA 


ward all possible simplification, it may be assumed 
that the most extended service of control will be in 
the form of starters with the preference being given 
to the manual or the push-button, magnetically actu- 
ated types. 

Manual starting of ac. motors, up to certain limits 
In capacity, and small de. motors can be accomplished 
by the application of full line voltage to the motor. 
This causes a comparatively high flow of starting 
current which, if excessive, may flicker the lights or 
interfere with the satisfactory operation of other motors 
in the same system. On supply lines of reasonable ca- 
pacity, the current flow of small motors and ac. motors 
which have inherently limited starting-current char- 
acteristics 1s not usually sufficient to cause trouble. 
When the sizes are large and the starting current heavy, 
it is usually necessary to reduce the voltage applied 
to the motor until it has accelerated to a certain speed, 
after which the voltage-reducing element is cut out of 
the circuit and full line voltage applied. 


pelt voltage 


manual tum- 
bler switch A 
with arc diffusers 


B 





Full-Voltage Starting. Manual full-voltage starters 
are used with small single-phase ac. motors and with 


de. motors up to about 1% hp., 110 volt and 3 hp., 220 


volt. They are installed as near as possible to the 
motor to avoid long runs of conductor. For polyphase 
service they are constructed in larger capacities but 
their use is not as general as for the small fractional 
horsepower sizes. 

While small motors can be thrown directly on the 
line by the use of a knife switch, it is more common and 
better practice to employ one of the enclosed lever 
handle types which consists essentially of a toggle 
switch and, except in the smaller sizes, is usually pro 
vided with an overload protective device. This device 
is of the trip-free-from-handle type which prevents 
closing of the circuit, or holding it closed on overload 
An exception to this is found in some of the manual 
switches built particularly for aircraft service where the 


WHICH STARTER FOR WHAT PRODUCT SER VICE? 


ALTERNATING-CURRENT 
TYPE STARTING Pee Cn 


MOTOR TYPE STARTER VOLTAGE PROTECTION 


Snap Switch Full Overload 


Single-phase : " 
Tumbler Switch 


Repulsion- 
Induction 
Split-phase, Manual Resistance, Dial, Reduced Undervoltage 
Capacitor 
Polyphase 
Squirrel-cage | Manual Line Full Overload 
Poly phase Manual Resistance 
{Squirrel-cage Reduced Overload 
Manual Compensator Undervoltage 
Polyphase Magnetic Line Full Overload 
Squirrel-cage Undervoltage 
Magnetic, Primary Primary Overload 
Polyphase Dial, Secondary Ril Undervoltage 
Wound-rotor | Magnetic, Primary Secondary Interlock 
Drum, Secondary Reduced between 
Primary and 
Secondary 
DIRECT-CURRENT 
- Manual Full Overload 
Snap 
Tumbler 
Magnetic Line Full Overload 
Shunt 
Compound Manual Resistance Dial 
Series Manual Resistance Reduced Overload 


Drum Undervoltage 


Magnetic Line 
Counter—emft 
Acceleration Reduced Overload 


Magnetic Line Undervoltage 


Time Limit Acceleration 


overload trip is effective only as an indication of load 
conditions but the switch may be held closed manually 
when a disruption of the current would result in danger 
to the plane. In some forms of such switches, visual 
indication of overload is given by the appearance of a 
red indicator. 

Full-voltage starting is also accomplished by the 
use of magnetic across-the-line switches which are 
actuated by push buttons. This type of starter can be 
located close to the motor with the push-button: sta 
tions, placed at any points convenient for the operator. 
Thus, in addition to those from the starter to the 
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motor, the only connections are the small pilot Wires 





whose size is governed by that of the holding coil in the 
switch ... far less than the full motor current. ' 

Magnetic starters consist of a switch to close the 
main connections to the motor in response to the 
energizing of a magnet (usually referred to as a hold- 
ing coil) which retains the switch in closed position 
until the pilot circuit is broken. This de-energizes the 
holding magnet and allows the switch to fall open, 
By the use of a momentary-contact or a retaining- 
contact pilot circuit device, either overload protection 
or overload release is provided as desired 

Magnetic, full-voltage starters are manufactured jp 
ratings of 1 to 50 hp. or larger and may be employed 
with any single-, two- or three-phase motor when 
starting current does not exceed local limitations. 
With squirrel-cage motors of the low-starting-current 
tvpe (Nema classes B, C, and F) the limit is usually 


A 
USUAL HP 
RATINGS 
Uptol 
Upto 15 


Up to 1144 (115 Volt 
Up to 3(230 Volt 


71 9 115 Volt 
10 (230 Volt 


10 to 200 


Up to 50 
Up to 25 


15 to 200 


Up to 2 B 


Upto 144 (115 Volt 
Up to 2(230 Volt 
Up to 20 


20 to 200 


Up to2 


Up to 60 


CROSS-THE 
LINE, mag- 


netic starter (A 


-LEC.MFG.CO. 
ale | 


ier o7 


with solenoid ac ta Te ie 
af be 
tuated contacts : saa Ae LUT, 


B—Tvpical manu 





al starting switch 


about 40 hp., although special conditions and relaxa- 
tion of local requirements to permit the use of higher 
ratings during the emergency can save a great deal 
of copper. 
Magnetic starters are made in a variety of forms by 
See “Push Button Stations That Match War-time Product 
Needs,” August 1942. 
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jifferent manufacturers, the main difference being in 
itfe ‘ . : a 
4 type of switch they use and the kind of overload 
the ( : 


lay employed. The principle upon which they oper 
rela - it 7 


ate is practically the same. | i 
holding coil by which the switch 1s 


The essential element is 


the magnet OF 
caused to close or open. In response to actuation ot 
the holding magnet, by the closing or opening of the 
pilot circuit, a set of cOntaCtOrs closes Or Opens the 
circuit to the motor. Motor circuit contactors have 


subject to continued development and improve 


been 
ment and are, 
principle forms: 


in general, one or the other of two 
the clapper and the solenoid. 


es APPER 

CONTACT, 
full-voltage, mag- 
netic starter with 


double-break typ 


arc dividers, top 





INGLE-CASE 

combination of, 

top to bottom, dis 

connect switch, fuses, 

and full-voltage, 

magnetic Starter fot 
ac. motors 





In the clapper form, the circuit-closing switches are 
mounted on a common shaft which has a rotary mo 
tion of about twenty degrees. When the holding coil 
is energized these switches are swung into contact to 
complete the circuit to the motor. When the holding 
coil is de-energized, the switches fall back into open 
position. 

In the solenoid form, the contactors are mounted 
on a plunger which has a straight up-and-down mo- 
tion imparted to it by the effect of the solenoid. The 
solenoid magnet of this form of starter corresponds 
to the holding magnet of the clapper type. 

To secure satisfactory and sustained operation of 
the contacts upon which the circuit is broken, pure sil- 
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ver or silver-cadmium alloy is employed in the small 
sizes while the large sizes use copper tips which have 
a siding or rolling motion as the switch opens or closes. 

Blowout coils are frequently included to restrict the 
arc which forms between the contacts when the switch 
opens. Are chutes prevent side arcing. In place of 
blowout coils some starters are fitted with quenchers 
which confine, divide and extinguish the are almost 
instantaneously. In another form, an are divider is 
interposed between the contact points. This provides 
a double break and results in a cooler arc, thus reduc- 
ing burning of the tips to a minimum. In some types 
of magnetic starters the current on each pole is broken 
in an enclosing chamber which confines and destroys 
the are formed by the circuit interruption. Arc-depo- 
tentiating chambers greatly increase the interrupting 
ability of the contactors, protect them against extra- 


Ww 


SELF-CONTAINED ELECTRON: MICROSCOPE 





Rapid advance in the engineering-design of electron 
microscopes is reflected in this new General Electric 
unit which may be plugged into any regular 110 volt 
ac. convenience outlet. No special facilities for oper- 
ating the instrument are needed; the cabinet, mounted 
on casters for mobility, weighs 600 lb., requires a floor 
space of about 2 x 3 ft. and includes the simple power 
supply, the mechanical vacuum pump and an air-cooled, 
oil-diffusion high vacuum pump. The instrument is 
capable of producing images 10,000 times the size of 
the subject and further enlargement of the picture can 
be made photographically up to 100,000 times or bet- 
ter. The electron chamber is mounted horizontally, 
the eye piece at one end being at eye level for an 
operator seated before the instrument. The chamber 
is supplied with voltage and is evacuated from the end 
which extends into the cabinet. All controls are at the 
operator’s fingertips. These include accelerating volt- 
age, image intensity, the main vacuum valve, focus 
control and the movement of the specimen. 
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To: further conserve critical matetials, WPB All controllers anc 
has just issued (February 13, 1943) General 
Conservation Order L-250 rigorously restrict 11 


MOTOR CONTROLLERS SIMPLIFIED BY NEW WPB ORDER 


par 


manufactured in compliance with the follow 


g requirements and shall be otherwise of the 


ing materials specification, design factors and simplest practicable design 


i 
performance levels of all electric motor con 





All control circuit wiring shall follow 


ts thereot shall be 


TABLE NO. 2—SYNCHRONOUS MOTOR 
CONTROLLERS 


Maximum permissible size of 
a) Contactors for full voltage Starting 


trollers. The restriction is effective for all a straight line between terminals except b ae for reduced voltage 
purchase orders placed after March 1 and fot where, and to the extent that deviation there ee 
deliveries after May 14. Exception is made from is necessary to avoid electrical or me Horsepower rating 
for controllers for use aboard any ship owned anical interference 220 volt 440-550 volt Maximum 
or operated by the Army, Navy, Maritime uu) All wiring carrying 15 amp. or less sha 0 a wT —- contactor 
Commission or War Shipping Administratiot ave no greater copper content than size No. 14 p | p p ' p rating (8 
WPB has defined a controller as any device AWG wire; except when and to the extent that hour 
or equipment used to start, stop or regulate a larger copper content is required to avoid 20 15 30 25 50 
electric motors and to protect electric motors abnormal voltage drop or heating 40 30 60 50 100 
against overheating or overloading; including 1) All buses, connecting straps and tet 60 50 125 100 150 
manual and magnetic starters and controllers minals, except for oil immersed controllers 125 100 250 200 300 
contactors and relays, speed regulators, drun shall be of the smallest commercial size coppe 250 200 500 400 600 
switches, shunt or series coil type thermal o1 500 400 | 1,000 800 1,200 


magnetic overload relays (except switch gear 
induction type relays, motor field rheostats 
and solenoid, thrustor and torque 


brakes; and related pe devices such as push 


ALTERNATING Cl 


motor 


rABLE NO. 1 


RRENT 


SQUIRREL CAGI 
WOUND ROTOR MOTOR CONTROLLERS 


ONTROLLERS 
necessary to prevent the bus, strap or terminal 


AND trom exceeding a temperature rise of 50 deg 
over 40 deg. C. ambient temperature when 





button stations, and limit, pressure and float carrving the full load current of the motor wit 
switches. The term does not include wiring Maximum permissible size of which the controller will be used 
devices or snap switches rated 15 amp. or less a) Enclosed across-the-line magnet iv) All control circuit wiring insulatio; 
safety switches; fuses; air circuit breakers; o1 switch SEALECES 5 hour basis between terminals on a controller shall be of 
circuit breakers; domestic type thermostats b) Reduced voltage general purpose one color for each voltage . 
refrigeration controls or furnace controls; o1 Magnevic starters No controller of a type listed in the 
any replacement part for a passenger auto HP at accompanying tables, for a single motor, shall 
mobile, truck, truck trailer, passenger carrier HP > en - == include a contactor having an ampere rating 
or off-the-highway motor vehicle, as defined ™ a * 440-55 3 3 in excess of the maximum rating prescribed 
in Limitation Order L-158, as amended 110 volts | 220 volts volts ~ N cS for such controller; except where operation 
Restrictions on manufacture 1) Except as oz = 2 > 2 =>%4\ 92 =p a ?lay requires repeated opening of stalled motor 
otherwise provided in L-250, on and _ after = = cc = =|.S< = 2 cc 2. 2 eo current (such as plug-stop or jogging (inching 
March 1, 1943, no manufacturer shall accept Se . duty) at a rate in excess of 5 per min 
any order, or commence manufacture in ful 4 1 2 4 2 14 *0 15 vi) No general purpose controller, for a 
fillment of any order, for any controller or part 3 14 5 3 7% 5 ”y 25 single motor, of the type listed below rated 
thereof unless such controller or part is to be 74 3 15 74 25 10 2 50 600 volt or less shall include control circuit 
manufactured in accordance with the standards 15 7% 30 «15 50 25 3 100 fuses Or a control circuit disconnect switch 
prescribed. On and after May 14, 1943, no 25 50 100 4 150 a) Ac. magnetic across the line type 
manufacturer shall deliver any controller ot 100 200 5 300 starters; 
part thereof, unless it has been manufactured 200 400 6 60K b) Ac. magnetic reduced voltage auto- 


in accordance with such standards The 
limitations shall not apply to any order for, or 


“These sizes not applicable to (a) or (b) for 


transformer, reactor, impedance, or primary 
resistance type Starters, 


delivery of any controller or part which was oil immersed controllers of the across-the-line ( Ac. combination across the line starters 
completely fabricated on or before February or reduced voltage types, or (b) reduced volt and thermal or magnetic circuit breakers: 
13, 1943 age general purposes magnetic starters /) Ac. combination across the line starters 
lirt and d teed Sree ney seolatine harcer he ears ests, eeenamaees - as fe it : 
neous dirt and dust, and form an isolating barrie Ke louvers to insure proper ventilation for the switch al- 


tween contacts of opposite polarity 
Practically all types of magnetic startin 


ATIC TOSTNNE asses 
enclosing case ° 


are mounted in steel 
sional exception of those supplied for building into the 
product frame which contributes 


narilv provided by the case The conventional case has 
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though cases are 


made in special protective forms to 


he dust-tight, water and weather proof, as well as safe 


] 


in hazardous locations 


lo economize both copper and installation time, a 


particularly effective arrangement consists of a single- 


case combination ot the main line switch, fuses if de- 


sired, and the magnetic starter, all integrated so the 


line wires can be brought to the incoming terminals 


and connections made from the outgoing terminals. 


1g 


speci 


Reduced Voltage Starting.—Most generally 
hed ot 


starters for reduced voltage is the auto-trans- 


former type, manually operated and frequently called 


a compensator or auto-starter. Principle of the com 


pensator is that of starting the motor with the current 


owing through a section of the auto-transformer to 


reduce the voltage applied to the motor This 1s ac 


complished by placing the handle of the compensator 


n ‘start” as soon as the moto has ac- 


position and, 
celerated to speed, throwing the handle of the compen- 
sator to the “ru 


being applied to the 


position which results in full voltage 
motor. 
\uto-transformers, in sizes up to and including 30 
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and motor circuit switche ‘ 
») Dc. reduced voltage controllers 


*) Dc. reduced voltage controllers 
t switches or thermal or magnetic 


with 


motor circul 

ircuit breakers 

mr ss No general purpose controller, for a 
\ A — : 


TABLE No. }-OVERHEAD TRAVELING 
~~ “CRANE CONTROLLERS 


Maximum permissible size of 
a) Line contactot 
bh) Accelerating contactors 


Horse- Horse Max! Max! 
power power! mum mum 
(a@ 220 (a 440-550 ampere ampere 
volts volt crane rating rating 
crane duty duty 8 hour) crane duty 
50 
40 75 100 133 
60 125 150 2 
150 300 300 400 
a) 600 800 


single motor, of the types listed rated 600 volt 
less shall include a control transforn 


nless master switches or pilot devices of the 











ssarv rating are not obtainable as a 


commercial product 
>) Ac. magnetic across the line type 
starters; 
4h) Ac. magnetic reduced voltage auto- 
transformer, reactor, impedance, or primary 
resistance type Starters, 
Ac. combination across the line starters 
and thermal or magnetic circuit breakers; 
Ac. combination across the line starters 
and motor circuit switches 
viii) No ac. controller of the reduced volt- 
autotransformer, reactor, impedance, or 
ary resistance type shall be provided for a 








f 
polyphase induction motor of 20 hp. or less, 
rated 600 volt or less 

ix) No controller or control equipment of 
the types listed below, rated 600 volt or less. 
shall be provided with a floor mounting type 


steel enclosing case or steel cabinet 


] 


7) Magnetic controller for main mill or 
auxiliary motors, for a metal rolling mill 





mill duty controllers 
b) Magnetic controllers for cab operated 


cranes; 


Protective panels for cranes; 

Magnetic or manual controllers for fire 
pumps; 
Magnetic controllers for elevators: 
Magnetic controllers for skip hoists; 
Magnetic, manual, or combination mag- 
netic and manual controllers for synchronous 


motors 


h) Magnetic controllers of the across-the- 

line or reduced voltage type for a single motor 

Resistor banks for secondary or arma 

ture control, mounted Separately from the con 

troller; except where forced draft or air circu- 

lation is required to meet the temperature 
limitation 


Che limitations of this subparagraph shall not 
apply to any controller or control equipment 
used below the level of the ground in a mine or 
quarry; or to any controller to be used in a 
Class 1 hazardous location as defined in para- 
graph 5005, article 500, chapter 5 of the 
National Electrical Code, approved by the 
American Standards Association, August 7, 
1940, or in a Class 2 hazardous location as 
defined in paragraph 5006, article 500 of the 
above mentioned code; or to be used generally 
in an atmosphere which ts corrosive, or which 
contains such quantities of metal particles, 
dust or fumes as to be destructive of an open 
type controller; nor shall such limitations 
apply in any case where the controller is to be 
installed permanently outdoors without other 
protection 


x) No controller shall be supplied with 
built in test jacks or test receptacles 

x1) No ac. motor controller of less than 
1,000 hp. and no dc. motor controller of 50 hp 
or less, shall include instruments, meters, 
potential transformers, or current transformers 
or shunts to be used for metering, mounted on 
the controller panel or enclosure; but this re- 
striction shall not apply to controllers used to 
regulate a series of dc. motors driving a com- 
mon load, nor to ac. line ammeter and dc. field 


ammeter to be installed on synchronous motor 


are usually provided with taps which reduce the 


motor voltage to 63 or 80 per cent 
greater capacity have in addition a 50 per cent tap. (GRAPHITE pile com- 
Since the starting torque of a motor decreases as the | manual 
square of the impressed voltage, the use of a selected 


of 25, 42, and 64 


per cent of line starting current, with a corresponding 


tap will result in a starting current 


standard auto-transformers are sent out from the fac 


while those of 


yression 


tory with connections made to the 63 per cent tap. A 


hat 
Cildl 


if found necessary. 


Totally automatic Mpensators 


but they should not now be specified if avoidable as 


1 
; 


1 


SIOW, 


\lthough manually operated compensators should be 


installed near the motor to save copper connections, 


they can be supplied with a remote 


casing. -Thus remote stopping is attained with addi 


tional wiring consisting simply of 
wires 


Reduced-voltage starting is also accomplished by a 


~ 


manually operated resistor starter which reduces the 
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are manufactured 


they are comparatively expensive and their delivery 


‘stop” push button 
connected in series with the one in the compensator 


a pair of light pilot 


ge to any other tap can be made easily on the job 


starter for 3 hp. motor 
Starting lever is at right 
side of case and pilot- 
circuit-breaking 










controllers, nor to amp.-hr. meters to be 
installed on industrial truck or locomotive 
control panels 

xit) No aluminum, copper, chromium, 
nickel, cadmium, or alloys or finishes thereof 
shall be used in the manufacture of enclosing 
cases, name plates, identification plates or 
door handles for controllers 

xiii.) No stainless steel shall be used in the 
manufacture of any controllers or part; except 
where necessary to provide non-magnetic 
properties required for operation or to prevent 
sticking or binding of moving parts 


DIRECT CURRENT CONTROLLERS 


TABLE NO. 4—GENERAL PURPOSE & 
MACHINE TOOL SERVICE CONTROLLERS 


Maximum permissible size of 
a) Line contactor 
b) Reversing contactor 
c) Final accelerating contactor 


Horsepower rating Maximun 


ampere 
115 vole 230 volt 550 volt rating 
3 5 25 
5 10 20 50 
10 25 50 100 
20 40 75 150 
40 75 150 300 
EB 150 300 600 


TABLE NO. 5—-STEEL MILL AUXILIARIES 
& OVERHEAD TRAVELING CRANE 
CONTROLLERS 


Maximum permissible size of 
a) Line contactor 
b) Accelerating contactor 


Maximum 
Horse Maximum Horse ampere 
power ampere power rating 
continu- rating mill or mill or 
ous duty 8 hour) crane duty\crane dutv 
25 100 35 133 
40 150 55 200 
75 300 110 400 
150 600 225 800 


STOP 
reduction of starting torque. Most of the commercial switch is mounted in 
oor 
.S 





[oe delay type push button 


Station for remote Opera 


t10on Of Magnetic Starter 


voltage to the motor by introducing into the main line 
a step of resistance in each phase. For starting, the 
handle is moved to close one set of contacts which con- 
nects the line to the motor through the resistance so 
that 80 per cent of full voltage is applied during the 
\fter the motor 
has accelerated to speed, the handle is moved to the 


starting period, about five seconds 


running position which applies full voltage to the motor. 
Although usually employed in the manual type, resist 
ance starters can also be obtained for push-button 
operation at considerably increased cost. 

Another form of resistance starter, the graphite com 
pression type, depends upon the phenomenon that the 


So! ENOID 
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reversing cor! 
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UTO-TRANS- 

FORMER type 
reduced voltage man- 
ual starter (A) with 
handle in starting 
position Connec- 
tions for running are 
made when handle is 
moved in Opposite 
Diagrams 
of starting (B) and 


running (C 


direction 


circuits 
are shown below 
Heavy lines indicate 
path of current flow 
under each condition 
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RUNNING COMME CT IONS 





conductivity of a column of graphite disks varies in- 
versely with the pressure that is exerted upon them. 
The column of disks is enclosed in a steel tube lined 
with refractory insulating material. A stationary elec- 
trode and terminal are secured at the bottom of the 
tube and a movable pressure plug and electrode mount- 
ed at the top. Provision is made for depressing the 
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plug at will and thus compressing the disks Pressur 
2. ssure 

on the disks lowers the contact resistance between them 
, amount of 
pressure exerted. Operation is accomplished by a hand 
lever mounted on the side of the starter. When thi 
Ss 


lever is down, or at the “off” position, the circuit to the 


the amount of reduction depending upon the 


motor 1s open. To start the motor, the lever ist 


raised 





M ANUAL rheostat for secondary control of wound 


rotor (slip-ring 


motor Interlock and spring 


armature drive return starter to off position and Open 


primary switch on overload 


quickly to approximately mid-position his first 
movement of the lever closes the contacts within the 
graphite pile, after which, as the lever is further raised, 
pressure is applied to the disks and the resistance is 
\Vhen the lever 


reaches vertical the disks are completely compressed 


smoothly and steplessly reduced. 
and a magnetic running switch 1s automatically closed, 
thereby connecting the motor to the line and shorting 
out the resistance units. 
turned to “off” 


pressing a “stop” 


The starting lever is then re- 
position. The motor is stopped by 
button mounted on the front of the 
cabinet or separately. 

Reversing control of either the compensator or the 
primary resistance type of starter is accomplished by 
the use of a double-throw reversing switch which may 
be either manually or magnetically actuated. 
Wound-Rotor Motor Starting.—Starters for use 
with wound-rotor motors are called upon for the per- 
formance of a dual purpose: primary and _ secondary 
control. Both these functions may be accomplished by 
the use of separate devices or the two may be com- 
bined in a single starter or controller. 

Object of the primary control is to apply full line 
voltage to the stator windings and for this purpose 
any type of line switch, either manual or magnetic, will 
serve. Secondary control consists of a bank of start- 
ing or controlling resistance, with provision for suc- 
cessively cutting each step out of the secondary cir- 
cuit. When all steps of secondary resistance are elim- 
inated, the wound-rotor motor virtually becomes a 
squirrel-cage motor and operates accordingly. 

For motors of small capacity, up to about 25 hp., a 
dial type starter can be employed and the secondary 
resistance is handled in a manner approximately the 
same as that of the de. starter. Although the primary 
and secondary circuits are independent, it is essential 


Continued on p. 146 
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So designed that it will actually warn 
an operator of an error in temperature 
selection, this automatic temperature 
control for internally-heated salt bath 
furnaces measures and adds the correct 
amount of power for the proper inter 
val. It consists of a panel stand on 
which is mounted pyrometer, timer, 
ammeter and signal light. Below the 
panel is a cabinet with three heat- 
selector levers. A foot-operated circuit 
interlock ‘‘unloads’’ the hand lever 
switches to avoid burning of their con- 
tact points when a change in heat selec- 
tion is being made. When the work 
goes in the bath, the operator touches 
the ‘‘start’’ button on the panel and 
the control takes over. When the time 
is completed, the current drops back 
to the ‘‘holding’’ value, and the signal 
light flashes on and warns the operator 
to remove the completed work. 
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Whats New 


IN ELECTRICALLY ENERGIZED PRODUCTS 
TO SPEED THE WINNING OF THE WAR! 
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Developed primarily for use on 
the smaller type of naval vessels 
where the pitch and roll are 
severe, where galley space is 
limited and where electrical 
power available for galley equip- 
ment is restricted, this range is 
assembled in two sections, the 
larger of which will pass through 
a doorway or hatchway 22 x 36 
in. Four to six interchangeable, 
high speed, enclosed, flat top, 
round units comprise the cooking 
surface, while two interchange- 
able, armored units are located 


Capable of testing 
both high - fidelity 
broadcast receivers 
and specialized mil 
itary types, this all- 
purpose amplitude- 
modulated signal 
generator has a 
wide frequency 
range (16 kilocycle 
to 50 megacycle 

high-ratio dial drive 
for accurate selec- 
tivity curves; wide 
range of output 
voltage (0.1 micro- 
volt to 2 volt); con- 
stant impedance 
Over entire output 
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voltage range; ter- 
minated cable to 
reduce reflection 
errors; panel meters 
reading percentage 
modulationandout- 
put voltage directly 
and continuously; 
degenerative modu- 
lating oscillator and 
modulator; high 
level, high - power 
modulation; practi- 
cal elimination of 
frequency modula- 
tion and electronic 
voltage regulation 
of the power supply. 
General Radio 





Electromaster 


in the oven, all of which are con 

trolled by indicating, reversible, 
3-heat switches fed through indi- 
vidual fuses enclosed in the range 
and easily accessible from the 
front. The oven is insulated and 
equipped with an adjustable 
automatic temperature control 
with a range from 200 deg. F. 
to 550 deg. F., a vent control, 
pan rack and flush type, well 
insulated balanced door. While 
ships are at sea, cooking utensils 
are held in place by a polished, 

adjustable sea rack. 



















American Instrument 


This instrument measures the amount 
of material removed from metallic 
surfaces after such surfaces have been 
subjected to wear, abrasion, grinding, 
honing, lapping, etc., as in engine 
cylinders and pistons, crank shafts and 
bearings, cams, cam shafts and bear- 
ings, push rods, gears, etc. Maximum 
amount of wear that can be measured, 
0.0014 in.; minimum detectable wear, 
0.000015 in. The wear gage consists of 
four main parts: indenter, measuring 
microscope, cylinder indentation lo 
cator and polishing template. The 
principle of operation is as follows: A 
diamond-shaped pyramidal indentation 
is made in the surface on which the 
amount of wear is to be measured. The 
depth of the indentation is a function 
of the peak angle of the indenter point. 
This angle has been accurately meas- 
ured, and thus by measuring the initial 
length of the base of the indentation, 
application of a factor will give the 
initial depth. As wear takes place, the 
entire diamond-shaped indentation be 
comes smaller (shorter). After wear 
has taken place, a second measurement 
of the length of the base of the indenta- 
tion will show the amount of material 
that has been removed from the test 
surface. Measurements can be made 
on the inside surfaces of cylinders hav- 
ing a minimum diameter of 2,3; in., on 
flat surfaces; on the outer surfaces of 
cylinders down to ;; in. diam. and on 
spheres down to !4 in. diam. 









Barry-Wehmiller Machinery 


The cast steel frame of this unusual- 


appearing press encloses 


the gears, 


flywheels, motor, and the overhanging 
front journal bearing which is bronze 


bushed. 


inspection, push button 


Built-in lighting for work 
controls, 


guarded operating treadle and safety 
features have been incorporated. 


Ferract 


te 


Mac hine 





One push-button controls the entire 
operation of this metal cleaning 
machine. Heating equipment is 
automatically controlled and can be 
supplied to utilize gas, steam or 
electricity. The drive motor and 
the pump motor are connected on 
the same circuit and are both con- 
trolled by a remote push button 





























station. During the flow of material 
to the machine, as well as during 
periods of continuous operation, the 
temperature of the cleaning solution 
is maintained at the proper point by 
means of a mercury-switch tempera- 
ture control. The temperature con- 
trol provides on-off operation of a 
solenoid valve for heating units. 
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Radio City Products 


-an Car and Foundry : : mite ais ‘ 
ee ae Sana Incorporated in this cathode ray 275 times; ultrawide frequency 


al is > machine is enclosed i , : : t rage 4 : 
heater. The machine is enclosed in age at input terminals of ampli- direct - indicating multi - range 
8 box which is a 9 in. cube and : ; = 
ne cs fiers of 600 volt and direct-to- voltmeter. This is accomplished 
weighs about 70 lb. It is operated . =e 
yn deflection plates 500 volt rms., by an unusual comparison 
by a foot treadle thar rests on the . z : - : E 
oe . ‘ input resistance of 3 megohm, method with an internal voltage 
, floor. One advantage in the use of Sea 7 
a- hae teemslirnins Ao Cink tate ene frequency response of + 3 db _ source. Instrument operates 
n- nee en ae ; from 20 cycle to 2 megacycle, from standard 115-230 volt, 
f the operator are free, because of voltage gain of ap roximately 50-60 cycle ac ower supply 
a the foot operation. 7 8 ee . i : i sai 
tS. 
' Leiman Bros 
For finishing 37 mm. shot tips, this 
machine is so arranged that a number 
of rotating chucks, mounted on a rotat- 
ing wheel, hold the parts to be polished. 
Sterling Tool Products The chucks are loaded at a point where 
Some of the outstanding they automatically stop rotating. The 
features of this portable sand- |, hp. universal motor; cooled rotating wheel indexes intermittently, 
ingmachineincludeasmooth- by turbine type fan. Gears bringing the work against the running 
lined, balanced and counter- and counterpoise mechanism abrasive belt where it dwells for a short 
balanced, vibrationless unit sealed in dust proof cartridge period while it becomes polished. The 
of compact size. The handle type gear case. A detachable abrasive belt, which is driven by a 
has been designed to afford a sanding pad operated by separate motor, has a range of three 
comfortable grip for either simple latch type lock takes speeds. Two small motors individually 
men or women operators. !3 sheet of standard abrasives drive the chucks and the wheel. The 
Snap action switch within and is flexible to permit sand- driving mechanism is enclosed in the 
the handle. Powered by a_ ing on curved or flat surfaces. dust tight base. 
<A 


TURING 


Tewelry, optical manufacturers and 
makers of precision instruments are 
using this one-electrode soldering 


oscilloscope are such advanced 
features as a 5 in. cathode ray 
tube operating on 2,000 volt, 
permissible maximum dc. volt- 


range of sweep signal generator 
from 30 cycle to 350 kc., linear 
from 50 cycle. Unknown peak in- 
put voltage can be read on a 
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Hexacon Electri 


Known as the hatchet or offset type, 
this soldering iron gives better balance 
on certain soldering operations and 
decreases operator fatigue. The iron is 
available in wattages of 80, 100, 150, 
175 and 200; with tip sizes 34, 4 and 
54 in. It is of the plug tip type with 
replaceable elements and tips. 


This machine em- 
ploys three grind- 
ing wheel units to 
grind three spot- 
tings on a drive 
shaft in one auto- 
matic cycle. Grind- 
ing of all dimen- 
sions concentric in 
the same _ set-up 
permits faster oper- 
ation. Other fea- 
tures include co- 
ordinated control of 
all dimensions being 
ground at once and 
standard or inter- 
changeable power 
units which shift 
as wanted and are 
individually motor 
operated. 


Fitchburg Grinding 
Machine 


Among the features of this universal 
cutter and tool grinder are: grinding 
wheel of 8 in. diam., removable 
adjustable lever for table hand 
rapid traverse, fine-screw adjust- 
ment of table dogs, micrometer ad- 
justable throw-out saddle stop, 
large quill-type ball bearing spindle, 
fine screw adjustment lines on table 
for taper, 2-speed hand wheel for 
longitudinal table travel, all switches 


Covel Mfg 


convenient for operator, vertical 
pump motor for wet attachment, 
grinding wheel motor in base, port- 
able large coolant tank for wet 
attachment, 3-speed spindle drive 
through v-belt, ventilated door for 
spindle motor, 3-speed head stock, 
3-step v-drive cone pulley for power 
feed and reversing power feed motor 
for table operations. 
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Differing from most open forging 
presses, this self-contained unit has 
motor driven hydraulic pumps 
mounted directly with the press 
cvlinder and uses a principle of 
press operation which provides for 
prefilling and exhaust of the main 
cylinder during rapid traverse ram 
movement. Direct communication 
is afforded between the overhead 
oil tank and the main cylinder 
through a special valve, built into 
the cylinder head. This press closes 
and opens at a rate of 560 in. per 
min. and this speed is metered by 
the hydro-power, radial, hydraulic 
pump. One of the features of this 
press is that its ram travel is re- 
versed without the use of an operat- 
ing valve. Both the length and 
speed of ram travel are adjustable. 
Pressure builds up automatically as 
soon as resistance is met, which can 
be at any point within the limits of 
the ram travel. 


Hydraulic Press Mfg 


Gleason Works 





Many new features have been incorporated in 
this machine for grinding spiral bevel, hypoid 
and zerol bevel gears by the generating method. 
The generating motion employed combines con- 
tinuous rotation of the work spindle with a 
reciprocating motion of the wheel-carrying 
cradle. While a gear is being ground, the wheel 
is completely advanced throughout the up-roll 
of the cradle, is withdrawn during the down-roll 
of the cradle. The work, in the meantime, ro- 
tates continuously so that the wheel, when it 
starts on the next up-roll, engages a following 
tooth. This cycle is repeated until all the teeth 
have been ground and the machine is auto- 
matically stopped. Hydraulic movement of the 
sliding base to and from the cutting position is 
provided as well as a double acting hydraulic 
chuck. The dressers for the grinding wheel are 
hydraulically operated and are adjustable for 
feed, pressure angle, radius and wheel diameter. 
A lever automatically controls the dressing, in- 
cluding the advance of the wheel, and the side, 
end and radius dressing. Control of the tooth 
bearing is accomplished by dressing the wheel 
to a modified shape and by modifying the 
generating roll. Change gears are used to control 
the indexing and the speed, and cams are em- 
ployed to control the generating roll and the 
feed. Lubrication is automatic. 
















What 


IRST and simplest tasks among those that vacuum 


tubes can do is the rectification of alternating 


current. The nature of a vacuum tube makes it 
1 


ideal for this purpose. Of the two elements present 


within the simplest rectifying tube, the cathode, emits 


Thus, when the 


electrons and the anode, does not 


inode is maintained positive with respect to the cathode, 


electrons will be attracted to the anode and current will 


flow. If, however, the cathode is positive with respect 


to the anode, no electrons are available to flow to the 


cathode, and the tube acts as a nearly infinite imped 


ince. This effect takes place in the simple circuit 


shown in Fig. la: on half-cvcles which the anode is 


positive, current flows; in the remaining half-cycles no 


‘urrent flows. The action, called half-wave rectifica- 
tion, is shown graphically in Fig. 1b 
T ce 


In Fig. la the circuit is not quite complete. Some 





IMPLEST function of a vacuum tube 
pulsating dc. from ac. supply A 
simplified form. B 


Fig. 1. 


is production of 
This action in 


What happens to the wave form 


1 1 
| 


provision must be made to heat the cathode so it will 


emit electrons, and a small heating element is provided 
in the vacuum tube for this purpose. Any further com 
plication of the basic rectifier circuit which mav become 


] 


necessary in practice arises from the need to obtain a 


smoother de. than that shown in Fig. 1b. or to rectify 


~ 


GERARD SWOPE, Presi- of man. his industries and 


dent, General Electric Co his relations with other 
(as he received the Hoover men, as well as the migra- 


Medal for 1942 from the tion and 
American Institute of 
Electrical Engineers, 
American Society of Civil understanding of  differ- 
Engineers, American  In- ences among people. The 
stitute of Mining and real danger for the en- 
Metallurgical Engineers, gineer is that the fine 
and American Society of qualities of the field in 
Mechanical Engineers) vhich he is working, the 

“The foundation of en- exactness of the laws of 
gineering training is in nature, and the accuracy 
the exact sciences. The with which he must de- 
education of the engineer, termine his design, may 
however, must not be con easily lead to narrowness 
fined to these basic sub- of outlook and rigidity in 
jects but should include his dealing with men. The 
history of the development engineer’s problem in ma- 


development of 
thus leading to a 
broader and more tolerant 


people 5 
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....to broader and more tolerant understanding .... 
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Electronic Ways 


Behind the highly specialized terminology 
of electronic engineers, and the seeming 
complexity of vacuum tube circuits, lies a 
variety of functions of really essential sim. 
plicity that, singly or in combination, may 
mean a great deal to you in your product 
development work. The job of the vacuum 
tube is one of the most glamorous aspects 
of what the engineer has contributed to. 


PARAPRAA PPA PPA PPP PP PLP PLP III I IPP PP PPD 
oH 


polyphase rather than single-phase ac. Standard 


ar- 
rangements of vacuum tubes, transformers, and filter 
ing elements are available for these tasks. and_ their 
principle of operation is identical with that the cir- 
cuit discussed above. 

Rectifying vacuum tubes may be divided, for con- 


venience, into low- and high-power types, with the di- 


viding line at about five kw. Low-power tubes may 


again be subdivided into high-voltage low-current types 


and low-voltage high-current types. The high-voltage 


type is often greatly evacuated to provide neces- 
sary insulation between anode and cathode, and the 
current is then limited to the actual electrons emitted 
by the cathode. Tubes of this type may carry over 


into the high-power class, since some have heen de- 


veloped to operate at 150,000 peak volt and pass nearly 
one amp. of current. When the peak voltages to be 
handled do not exceed 10,000, the mercury-vapor type 
of rectifier may be used. In this type, a caretully con- 
trolled amount of mercury vapor 1s present 

When the voltage to be rectified is below 100, and 
currents up to about 20 amp. are to be handled—as in 
a battery charger—a low-voltage, high-current recti- 
fier should be used which contains an inert gas 

High-power rectifier circuits are designed re and 


' 
' 
' 
' 
' 
' 
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chine design is to secure 
stability of structure, ef- 
ficiency and reliability in 
operation. The smooth 
motion and decreased loss 
from friction that is high 
ly desirable in machines 
should also be sought after 
in human relations. 
“Society has a right to 
look to engineers, with 
their training in accuracy 
and truth, for leadership 
in industry, where their 
services are especially 
needed to develop assur- 
ance of employment, to 
further progress in simpler community and a_ wider 
design, better methods of distribution of the prod- 
manufacturing, the attain- ucts of industry.” 





ment of lower costs result- 
ing in lower prices to the 
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ward winning of the war. Implications 
for the future are both astonishingly di- 
verse and significant. Most certainly, after 
the war is over, more things will be done in 
electronic ways than were ever so done 
previously. Here is a highly simplified ap- 
proach to the basic functions that may be 
performed by vacuum tubes. 


TE ee 


more frequently around the ignitron vacuum tube. in 
which the cathode is a pool of mercury, and electrons 
come from the “hot spot” where an are strikes this 
pool, as in the well-known mercury-are rectifier in use 
for the past 30 years. Unlike the mercury-are recti 
fer, however, the ignitron is ready for use at all times, 
without the elaborate “keep-alive” circuits that the 
older device required. An igniter electrode incorpo- 
rated in the ignitron serves to strike the are whenever 
operation is needed. 

Vacuum-tube circuits can be used as inverters, to 
produce ac. power when only de. is otherwise avail- 
able. Thyratrons and ignitrons are most successfully 
employed here, even though they must contend with the 
long established traditional rotating inverters or motor- 


Table I. 


ARMY-NAVY PREFERRED LIST OF VACUUM TUBES 
[ RECEIVING 


. Tk Dn - 
Filament Diode Twin Pentodes 


Con- Indi- 
Volts |Diodes Triodes  Triodes Triodes Remote | Sharp Rectifiers | verters Power j|cators ASSOCIATE PROFESSOR 
1.4 | 1A3 1LH4 1G4G1T 129] 1T4 1S5 1LC6 3A4 991 OF ELECTRICAL 
957 3A5 959 IRS 1299 ENGINEERING 
958A ILNS 3Q4 
1L4 3Q5GT LEHIGH UNIVERSITY 
yA 5U4G 
SY3-GT 
6.3  6H6* | 6SQ7* = 6j5* 6SL7GT 6SG7*  6AC7*  6X5-GT  6SA7* | 6L6-G 6E5 
9004 6SR7* 120] 6SN7GT 6SK7*  6AG7* 1005 6V6-GI 
955 956 6SH7* 6N7-GT 
7193 9003 6S]7* 6B4-G 
9002 717-A 6G6-G 
954 6Y6-G 
9001 
12.6 12H6* 12SQ7* | 12]5-GT 12SL7-G1 12SG7* | 12SH7* 12SA7* | 12A6 1629 
12SR7* 12SN7-GT | 12SK7* | 12S]7* 
TRANSMITTING MISCELLANEOUS 
; Twit Rectifiers Grid Cont Photo- 
Triodes Tetrodes Tetrodes Pentodes Vacuum Gas Gas Rectifiers Voltage Regulators tubes 
801-A 807 815 803 2X2 83 2050 VR-90-30 918 
81] 813 829 $37 836 866A 884 VR-105-30 (38205 927 
826 814 832 2E22 1616 872A 394-A VR-150-30 (38250 
833-A 1625 8020 (451 4B25 C1B 
838 JOSA CSB 
1626 371A 
8005 
8025 
304TH 





*Where interchangeability is assured GT counterparts of the preferred metal tubes may be used. 
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generator sets or newer vibrator units. Certainly, 
where absence of mechanical disturbance 1s an advan- 
tage in operation, electronic inverters should be given a 


careful consideration. 


VACUUM TUBES AS RELAYS 


LAY action generally requires the use of the 
R three-element vacuum tube, or triode, which con- 
tains an open-structure grid between the cathode and 
the anode. The triode is itself a relay, since a small 
potential applied to the grid will serve to effect large 
changes in the electron current flowing between cathode 
and anode. Thus, in Fig. 2, adjustment of the poten- 
tiometer P will control the current I through the load. 
This load may be the coil of an electromagnetic relay, 
which may be closed and opened by the changes in 
current. Since the grid circuit of the triode passes 
virtually no current, circuits such as this may serve to 
control large amounts of power with a feeble initial 1m- 
pulse. The well-known “electric eye” or photocell, a 
two-element vacuum tube, has a cathode which is photo- 
sensitive and emits electrons in proportion to the in 
tensity of light falling on its surface. Photocells to- 
gether with triodes and appropriate relays can serve 
to perform complicated counting, sorting, and switch- 
ing tasks. 

Thyratrons, which are triodes containing mercury 
vapor, are often used in relay circuits, particularly 


where a “trigger” or counting action is desired. Since 


BY 
CORNELIUS G. 
BRENNECKE 


























the gaseous ions, as in the mercury-vapor rectifier, 
greatly increase the possible space current, the thyra- 
tron is able to pass comparatively heavy currents (over 
10 amp. in some cases) with little voltage drop. The 
grid in the thyratron, however, exercises control only 
until the ion current starts flowing: the current can 
not be reduced by changing the grid voltage. Special 
circuit arrangements are necessary to stop the flow of 
current. 

Vacuum tube amplifiers may be thought of as a spe 
cialized kind of relay. For example, the circuit of Fig 
2 is an amplifier in the sense that grid voltage varia 
tions produced by adjusting the potentiometer are re 


produced in amplified form as variations of voltage 





Fig. 2. Re Stay effect appears from use of triode in circuit like 
this. Minute voltage changes on grid are caused by 
adjustments of potentiometer, P, and result in amplified 


but corresponding changes across load 


across the load. The grid controls the electron stream, 
hence it controls the current which in turn determines 
the load voltage. Any kind of varying voltage may be 
applied to the grid and amplified, and by adding more 
vacuum tube stages in tandem you can multiply the 
original voltage variation many times 

The requirements of communications amplifiers led 
to the development of tetrodes and pentodes (vacuum 
tubes containing two and three grids respectively, in 
addition to cathode and anode) but the action of these 
tubes is identical with that of the triode, the extra 
grids only acting to improve that function in audio 
and radio amplifier circuits. 

Thus, for most industrial, non-communication ap 
plications (including amplification), two- and three 
element tubes are completely satisfactory, and there is 
no need to consider the use there of tetrodes or pen 
todes or other multiple-electrode tables. 


FOCUSED ELECTRONIC STREAMS 


EGINNING as a laboratory tool and developing 
B into the heart of the successful television receiver, 
the cathode-ray tube has an almost limitless future as 
an industrial metering and monitoring device. It 1s, 
briefly, a vacuum tube in which the electrons moving 





from the cathode are first focussed down into 


, a sharply 
defined beam and then passed through the anode and 


allowed to fall on a sensitive screen, where they become 
visible as a luminous spot. This spot can be deflected 
in many ways to paint a picture, thanks to human 
persistence of vision, showing the observer many things 
he cannot go to see for himself. Two years ago the 
cathode-ray tube was developed into a device enabling 
a pilot to operate his plane by observation of a single 
dashboard instrument instead of several dozen. Further 
development must now go on behind the screen of 
military censorship, but we may expect to see many 
strange cathode-ray instruments appearing on the com- 
mercial market after the war. 

Manufacturers of electrically energized equipment 
may well look forward to an electronic future. Not 
only will the pressure of wartime development result 
in tremendous improvement in the types of electronic 
devices already available but entirely new and strange 
vacuum tubes may perform remarkable tasks for him. 
For example, the industrial possibilities of “ultra-high 
frequencies” —alternating currents generated by special 
vacuum tube circuits and ranging upward from 100 
million cycles per sec.—are almost completely unex- 
plored. At these frequencies, electrical energy can be 


eo 
Vi da 


Thyratron 





Fig. S. RELIMINARY survey of conditions surrounding 
assumed example of light-actuated motor generator 

showed need for components in this (A) block layout 
B—Fuller consideration of details culminated in this 

circuit diagram. Final unit of equipment would be 

refined further to replace batteries with ac. operated 

power source. Also required are provisions for cathode 


heating of tubes 


transmitted efficiently through hollow tubes, electrical 
components take on strange forms, and effects which a 
short time ago were mere laboratory tricks can be 
made useful to the engineer-designer. This entire field 
of development is now a war secret, but the great lab- 
oratories devoted to research and design for military 
purposes will evolve many a product for the future use 
of industry and the home. 


Simplicity of vacuum tube operation should not be 
Continue d on p 158 


* See also “Practical Electronic Ways,” ELECTRICAI MANU- 
FACTURING, June 1942 
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DAVID SARNOFF, President, Radio Corporation 
of America (addressing the Chamber of Commerce of 
the State of New } ork ) 

“Radio tubes and radio waves are opening up an 
important industrial field in radio-frequency heating, 
or radiothermics, as the engineers call it. Through the 
application of high-frequency radio waves, metal joints 
can be welded, metal surfaces hardened, and a wide 
variety of industrial drying operations performed in 
far less time than is required by ordinary heating 
methods. The manufacture of plywood, of growing 
importance as a structural material, is greatly speeded 
up when radio-frequency heat is used to dry the glue. 
A laminated airplane propeller is processed in minutes 
compared with hours required by older methods. Sim- 
‘larly, radio heat may be used to bond rubber to wood 
or plastic surfaces, to dry textile materials, and even 
to purify food products. Radiothermics promises to 
become a significant factor in post-war industry. 

“In the field of communication, the most spectacular 
development to which we look forward in the post-war 
era is television. When the war started, television had 
barely taken its first steps as a public service. From 
an engineering viewpoint, it was practical, and the pub- 
lic was eager for it. The necessities of war production 
made commercial progress out of the question. How- 
ever, it is gratifying to those who labored many years 
to bring television out of the laboratory to know that 
the experience gained from television research is 
proving of vital importance in the war. When the 
curtain of war is lifted, television will be ready scien- 
tifically to go forward as a new service of public in- 
formation and entertainment. We can expect to have 
intercity networks of stations as we have them in 
sound broadcasting. Eventually they will become 
nation-wide. We look forward to television programs 
in theatres as well as in the home. Thanks to war re- 
search, these television pictures will be technically much 
better than they were before the war.” 


FREDERICK W. NICHOL, Vice President and 
General Manager, International Business Machines 
Corp. (addressing Milwaukee Sales Managers <Asso- 
ciation ) 

“We will have to plan on doing $135,000,000,000 of 
business annually in this country after the war, if we 
are to keep our 52,000,000 workers employed and keep 
our huge industrial development in full operation. The 
last war produced new products which added a billion 
dollars annually to the American pocket-book, the same 
thing will happen after this war but on a far more ex- 
tensive scale. We shall have the broadest and deepest 
base for an economy of abundance that we have ever 
had in the history of our country. You and I have a job 
to do, my friends, and we had better get at it now. Even 
while we are putting every thing we have into the war 
effort we must think and plan for the huge task which 
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Being selected comments of the 
month upon whatever may be 
Ciom/|* pertinent and timely by industry 
men or other well-known citizens 
and government authorities. 


will face us when hostilities cease. We must lay plans, 
by company, by industry and by section of the country 
that the transition from wartime to peacetime economy 
will be accomplished smoothly and with a minimum of 
delay. With proper planning, we can do away with 
that period of confusion and uncertainty which has 
always followed the close of a war, and be prepared 
to enter into the boom period which inevitably is to be 
expected. \We must plan to shape our national eco- 
nomuc life into a well-balanced mosaic of science, in- 
dustry, labor, agriculture and government. We must 
individually develop vision, imagination and ingenuity 
for the amazing new world of the post-war period. 
New conditions will have been brought about by de- 
velopments in science and research, new techniques and 
sociological and other developments which will have 
come into being under the impetus of war activity. The 
salesman is going to be the most important factor in 
the pattern of business after the war. We must apply 
scientific methods to the proving, measuring and chart- 
ing of every phase of our distribution program, so 
that the maximum will be accomplished at the mini- 
mum of expense.” 


STANFORD C. HOOPER, Rear Admiral, United 
States Navy (at the winter conference of the Institute 
of Radio Engineers ) 

“Production is not a simple thing. It includes draw- 
ings which, in the case of a ship, may mean 150 tons of 
blueprints alone. It is hard for the majority of radio 
engineers to appreciate the need for complex specifica- 
tions governing design of service equipment. For thirty 
years we have needed improvements. Now, under the 
compulsion of war, we are getting them and perform- 
ance which has never before been attained; perfect 
reception by planes flying at 20,000 ft., perfect recep- 
tion by pitching tanks, hurdling debris and_ jolting 
through shell holes, perfect reception for all our mobile 
equipment whether it be in Midway, the Aleutians or 
the green hell of the steaming Solomons. In World 
War I our whole radio and sound production just about 
equaled one week’s production of this war.” 


FREDERICK C. CRAWFORD, President, Na- 
tional Association of Manufacturers. (to the Economic 
Club of Detroit) 

“Rehabilitation of the post-war world will require 
the investment of astronomical sums of capital ; private 
capital can do the job and will, if permitted. Our re- 
habilitation problem is not one alone of sheer efficiency 
or sheer inventive genius. The whole world will have 
to be rebuilt. Our own industries will have to be 
reconverted, industries in war-torn countries will have 
to be rebuilt. Whether we can do it or not, whether 
we shall have real prosperity or a real depression in 
the post-war world depends in great measure on 
whether venture capital can be encouraged to come out 
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of hiding. Government cannot supply this missing 
capital for government has no capital of its own. Its 
only resources are the taxable incomes of its citizens, 
and the income of the citizens depends upon the pro- 
ductivity of private enterprise.” 


OSCAR N. LINDAHL, Vice President, Carnegie 
Illinois Steel Corp. (to the members of the Illinois 
Manutacturers’ Association ) 

“There is a bright future for companies which by 
careful planning and preparation are able to weather 
the transition period immediately following the end of 
fighting. Any comprehensive plan for post-war opera 
tions should include consideration of the following 
principles: Relations with employees must be placed 
on sound basis as the ability of a company to weather 
a financial crisis or depression depends largely on the 
loyalty and character of its employees. — Financial 
structures must be protected and adequate working 
capital must be maintained and reserves set up for post 
war losses due to wartime operations. All forms of 
wasteful expenditure must be avoided, plants must 
be kept in best possible physical condition, organiza 
tions should be streamlined for a period of keen com 
petition.” 


JAMES S. KNOWLSON, resident and board 


Chairman, Stewart Warner Corp. (in a “Return of the 











Native” address at the annual meeting of the Chicagy 
\ssociation of Commerce ) 

“For many months | sat at a desk where over my 
signature went out hundreds, perhaps thousands. of 
‘thou shalt not’ commandments. I often thought what 
an amateur poor old Moses was, and of all the agony he 
went through with a piece of stone and a cold chisel 
to beat out his few ‘thou shalt not’ commandments 
and here was | with an automatic signature machine. 
and four or five thousand bright voung men thinking 
of things that people should not do. Here was | beat. 
ing his record every quarter hour, commanding. tha 
‘thou shalt not do’ most everything which you hag 
done from putting brass bells on locomotives ‘a 
squeezing toothpaste out of tubes.” 


F. W. MAGIN, President, Square D Co. ( upon com- 
pletion of approved WPB Manning and Replacement 
Tables for the Kollsman Instrument Division of that 
company ) 

“The manufacturer of war materials must provide 
men to bring the armed forces up to the total fixed }y 
the President; at the same time, he must man his plant 
and maintain production schedules. The Manning 
lable plan provides the only means now available for 
fully meeting both of these responsibilities. The gen- 
eral adoption of this plan will go far toward preventing 
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AUTOMATIC CYCLE BORING OF TORPEDO TUBES 





) ~ TI 
Arranged to bore from both sides dle, the operator presses the cycle 
simultaneously, this 2-spindle, op start button and the operation 1s each feed drive being independent 
posed horizontal boring machine automatic in 1 entire function. of the other. Coolant pump is 
bores various diameters, taper and Both bars start simultaneously—near = driven by a 714 hp. motor. All 


odd shaped holes automatically 
through tool changes to conform 
with requirements. The spindle is 
of the hollow center drive type, is 


vided with means for speed changes. 
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the center, one bar is automatically 
retracted, allowing the opposing bar 
to finish the bore. 


through a screw, and is driven by 
The work is chucked into this spin- one 7% hp. motor on each end, 


movements are electrically  con- 
trolled by limit switches and ma- 


. . . . . . e al 
Feed power 1s chine is equipped with an electrical 


provided by a variable speed fluid panel for cycle operation. Hand 
driven by a 40 hp. motor and pro drive motor with 


the fina! drive = operation is also possible by press 
ing the hand button and controlling 


machine by push buttons. 


ELECTRICAL MANUFACTURING 
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: @ es ® 
ta rivin n riven atts 
ly he 
hisel 
‘hine aa 
ne electro-dynamic as well as hydro-dynamic principles 
nking ; ict, Seek aaa sili tite atiiedl Gals Waleed tie ee 
beat Electrical and mechanical clutches, have been applied to take the place of friction in trans- 
+ that generally thought of in the light of Eee CORGae 
t had their basic engaging and disengaging JAW CLUTCHES LEAST COMPLEX 
es t service, have been widening their ap- 
: one MIPLEST and st positive of devices for th 
plicability to perform new tasks for S [IMPLEST and en positive of devices for the 
; ‘ engagement and disengagement of two rotating 
the engineer-designer. Some other ili ee es ee 
, : y members is the straight metallic jaw clutch. It com- 
things they can now do are: drive for- 1; tile: delim ae re : 
ement 4 2 unes high capacity with freedom from axial thrust 
f that ward and reverse; protect against and is extensively used where its limitations permit 
overloads; regulate speed and torque; These limitations are two: Such a clutch will not slip 
rovide cycle; and perform as_ backstops, an advantage in some cases, a shortcoming in others 
<ed by ratchets, and dual drives. A survey of where overloads must be avoided. Second, a straight 
; plant the field as an aid to the specifier of jaw clutch can be engaged only if the speed of driving 
Anning components for the complete elec- and driven member are nearly alike. In some cases 
ble for trically-energized product, large or 
ie gen- 
wali small, for war or peace. 
SICALLY, clutches are among the simplest ele- 
ee 


ents of machinery. They have been used and 


nade in quantity ever since machines were driven 


irom lineshafts, because it was then necessary to stop 
and start one machine without affecting the operation 
of others connected to the same prime mover through 
the lines of belts, pulleys, and shafts. With the ad- 


vent of electric power and individual electric drives for 
single machines, and even for separate elements of one 
machine, this function of clutches was largely taken 


over by electrical switches. But clutches remain in the 





picture and have been continuously developed and im 
prove’ foday they fulfill more functions and art 
available in a greater variety of tvpes and in a wider 
range of sizes than ever. 

For operation of intermittently running machines 
(from a 100 ton punch press to a 20 Ib. adding ma 
chine rect timing of Operations (in complex tools 


ranging from automatic screw machines to home laun 
dry appliances): starting of heavy loads by light mo 
tors (as with blowers and winches): connection of 
variable speed apparatus to essentially synchronous 


drives: and more recently, even close regulation of 





speed—clutches are being specified. In addition, they 


I 


7 ARIOUS gear trains in one vertical boring mill are 


ot revolution and limitation to a given number of driven through double straight jaw clutch (center 


tor. All revolutions. Clutch development has proceeded along right) and multiple disk clutch (lower left) from v-belt 


ependent offer protection against overloads, control ot direction 


pump Is 


hown here gives 16 speeds 


drive. Combination s 


ly  con- four lines: Continuous improvement in design and 

and ma- manutacturing technique has resulted in better prod- 

electrical ucts; new friction materials with higher capacity and where the engineer-designer wishes to take advantage 

. Hand thermal stability have become available through the of the high capacity of jaw clutches they are used with 

by press efforts of chemical and metallurgical engineers; con a slipping type of clutch, such as a friction cone. The 

ntrolling trol methods have made use of the entire field of new slipping clutch is engaged first and used to bring the 
arts, such as hydraulic and electronic regulation; and driven shaft nearly up to the speed of the driver; 
MARCH 1943 101 


‘TURING 





then the jaw clutch is engaged and the friction clutch 
relieved of load. This scheme is extensively used in 
the drives of vehicles and boats. Spiral jaws are a 
simpler means to the same end; they are used where 
the load is in one direction only and engagement can 
be made at low speeds. 

Clutches on which the engaging jaws are not parallel 
to the axis of the shafts produce end thrust when torque 
is transmitted. This feature is desirable when the clutch 
is to be used as an overload protection. The two mat- 
ing parts are held against each other by springs and 


CLUTCH TYPES AND THEIR FUNCTIONS 


Function Type Suited 
Engagement-Disengagement All 


Start-Stop 
Forward-Reverse 
Change speed 


Double clutches 
Overload protection All except straight jaw 
Smooth engagement at full speed Friction and Eddy-current 
Eddy-current 

Electric and Hydraulic 


Speed regulation 
Torque regulation 


Backstop 

Ratchet Overrunning 

Dual Drive 

Cycling Single evolution clutches 


they separate sufficiently to permit the teeth of one 
half to slip over those on the other when the load ex- 
ceeds the spring pressure. This type of serrated jaw 
clutch has been applied to large stokers as well as to 
delicate instruments. 


FRICTION CLUTCHES CUSHION LOADS 


HERE engagement at full speed is necessary, 
and slipping under normal load is undesirable, 


friction clutches are used more than any other type. 
They make use of the nearly proportional relation 
between applied pressure and_ resulting frictional 
force to produce a gradual and smooth acceleration of 





A ae. jaw type clutch (A) is a single direction unit which 
disengages when thrust develops against inclined plane 

Alternative type B gives effect of jaw clutch by use of simple 

pin-in-notch engagement. Like jaw type, speeds of two ele- 

ments must be approximately the same before clutch can be 


placed in engagement 
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WO dogs near hub in this stoker drive are turned 

eccentrically by mechanism on opposite sheave face 

tO cause engagement or clearance with lugs in drum 
as illustrated above 


the driven shaft up to the speed of the driver and to 
hold it at that speed as long as abnormal torque does 
not appear. 

Iriction material is one of the most important items 
in such a clutch: Wood blocks, woven and molded as- 
bestos compounds, organic synthetics, steel, and bronze 
are used. During engagement of a friction clutch a 
certain amount of slippage is unavoidable and in fact 
desirable to avoid shocks and provide smoothness. This 
slippage creates considerable heat. If engagement is 
infrequent, the heat can be absorbed at once by a mod- 
erate rise in temperature of the clutch parts and then 
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throw-out 
speed drive 
ratchet to 


A 


slowly dissipated to the surrounding atmosphere. lf 
engagements are frequent or slipping prolonged, the 
temperatures will rise much higher and the heat must 
be dissipated when it 1s developed to avoid damage to 
the mechanism. Sometimes this is done by bringing in 
a direct supply of cooling air from a compressor. 
Frequency of engagement is one of the most important 
considerations in friction clutch specification. 

It is customary to classify friction clutches both ac- 
cording to the way the friction material acts and how 
the relatively small control forces are transformed into 
the necessary contact pressures. Accordingly we speak 
of single plate, twin plate, and multiple plate clutches 
when the frictional contact occurs between rotating 
plates. Where engagements are frequent and torques 
high, metal disks are generally used because of their 
high heat resistance. To avoid “grabbing,” the disks 
are either lubricated by oil or made of different .ma 
terials which will not weld to each other, such as steel 
and bronze. The friction coefficient of such surfaces is 
relatively low and therefore the total load is distributed 
between many pairs of disks mounted in series so that 
the contact pressure 1s transmitted from the first pair 
to the next and so on through the whole stack. These 
metallic multiple disk clutches are relatively expensive 
precision products for use in such applications as ma 
chine tools. Their high capacity saves space and by 
their compact design they reduce the inertia of the ro- 
tating masses. 


Where space and performance requirements are not 


CINGLI plate, double 

disk, friction clutch 
{) providessmoothstart- 
ing and overload pro- 
tection Notice that 
plate floats on pins to 
allow accurate seating 
with both disks. Duplex, 
dry running clutch (B) for 
machine tool operation 
has multiple disks actu- 
ated by cam and roller 
Spanner rings are for ad- 





justment of disk pressure 
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or free-wheeling, 
clutch(A )can serve as 
for two- 


linear to circular mo- 
tion (C). 


C 


NNING, 


B) or as 
change 





so stringent, single or double plate clutches are used 
to advantage. These have contact materials with 
higher friction coefficients: such as, asbestos woven 
with copper, molded synthetics, or sometimes hardwood 
blocks. 

In plate clutches the contact pressure is produced by 
straight compression while other types use wedge or 
wrapping effects. Cone and v-groove clutches are 
examples of the wedge action—internal and external 
band clutches use the wrapping effect which can pro- 
vide a certain amount of self-actuation because the 
friction force on the band can, itself, help to pull the 
band against the drum. Band type designs can also 
be used to provide self-actuation in one direction and 
self-loosening in the other direction of rotation so that 
they function as free-wheeling or overrunning devices. 

riction clutches are in general actuated by hand 


B 









through a lever and collar. Low pressures on the 


actuating lever are transformed into high pressures on 


\lmost 


in some clutch 


the friction faces by mechanical advantage. 
every form of mechanical device is used 
actuating force. 


for transmitting and transforming the 


Levers, toggles, bellcranks, cams, and screws are the 


most popular devices and otte1 they are used in com 


binations of several together. Elimination of friction 


in the actuating linkage by substitution of rolling for 


sliding contacts has been one point of great 1mprove- 


ment on clutches. 
Practically all clutches are designed so that they stay 


engaged without continuous application of the control 


table exceptiol 


force. (Magnetic clutches being 


Phis means that the linkage or cam mechanism must 





be either self-locking or of the over-center tvpe to sta 
Af AGNETIC ALLY actuated frictio 
4 plate clutcl Collector gs for 
Magnetizing coil connections are at 
right. Spring steel plate separat 
ompo ts € agne 
brok fo as 
] + . } ere ] ] ] my 
ngaged aiter the control torce las peen removed i ie 
ntact pressure between the friction faces depends. 
course, on the amount of travel after the first pres 
sureless contact has been established When dise1 
s ee s Take 
vaged, the clutch should release mpletely Spring 
iction 1s generally incorporated to separate the contact 
faces from each other. \djustments provided 
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take up wear ; 


tion of a solenoid or a hvydraulhe control 


Gye type friction clutch ytilizes doubl 


ing effect Of two triction band i 
, 4 I ands to Produce 
iriving engagement 


© W edg- 


B RRANGEMENT of actuating n 
7 | a &§ cams On one 

type Of friction clutch sh | } 

| . pe ’ C ¢ : 1h SHOWS HOw mec lanism 

se he ne y > 

OCKS 1M either engaged or d S2ngaged POsition, 


c [N TERNAL band ty pe friction clutch forms driv- 


ing connection by centrifugal force as motor 
shaft element comes up to speed. One and tw 
direction types are supplied 
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the ease and simplicity of most adjust- 
ing devices is testimony to the skill of designers. 
ln many instances the usual hand control 


has been replaced by other methods, some of which are 


automatic. The first and obvious method 1s the addt- 


end ot 
he hand lever. This changes the clutch itself in no 


wa\ \nother method omits all linkages and_ pro- 


duces contact pressure in plate clutches directly by the 


+? 


ttraction of electromagnets embedded in one member 
pon the iron in the other membei Kle energy 
necessary to produce the magnetic force is nsimitted 
through brushes and collector rings. Only a_ small 
amount of energy is consumed in the windings of the 
hese clutches are mechanically extreme 
simplicity 


al 


Though they are, strictly speaking. mag- 
1 


vy operated friction clutches it is accepted use 


net 


to call them magnetic clutches; this name should how- 
lutches 


lirectly 


ever, not lead to confusion with other types 

which magnetic forces transmit the to1 

without the intermediacy of friction. 
\nother type ot control uses centritug rce to 


actuate clutches specified where squirrel cage motors 
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PHILLIPS SCREWS END DRIVER-SKIDS/ 


“Speed up, and do it safely!’’ That's 
1943’s war production challenge. This 
year we can’t afford another sacrifice of 
500 million worker days to preventable 
shop accidents . . . like injuries from skid- 
ding screw drivers. 

Safety measure No. 1 for screw driving 
operations is accomplished when you 
specify screws with the Phillips Recessed 
Head. The driver can’t slip out of the re- 
cess to slash a worker, or damage the work! 

Relieved of fear, workers naturally step 
up speed. And, the automatic centering 


PREVENT CASUALTIES 
in Your Screw Driving Army = ~~ 


of driving force in the scientifically de- 
signed Phillips Recess eliminates many 
other handicaps to speed: the fumbling, 
wobbly starts . . . re-driving of slant- 
driven screws . . . removal of broken-head 
screws ... reclaiming of marred parts. 
Fast, faultless, safe driving becomes auto- 
matic, even for ‘‘green hands.’”’ Power 
driving becomes practical. 

They cost less to use! Compare the cost of 
driving Phillips and slotted head screws. 
You'll find that the price of screws is a 
minor item in your total fastening expense 
... that it actually costs less to have the 
many advantages of the Phillips Recess! 


@, PHILLIPS#2:/ SCREWS 


SELF-TAPPING SCREWS °* 


KEY TO FASTENING SPEED 
AND ECONOMY 


The Phillips Recessed Head 
was scientifically engineered to 
afford: 

Fast Starting — Driver point au- 
tomatically centers in the recess 
... fits snugly. Screw and driver 
“become one unit.” Fumbling, 
wobbly starts are eliminated. 
Faster Driving — Spiral and pow- 
er driving are made practical. 
Driver won't slip out of recess 
to injure workers or spoil ma- 
terial. (Average time saving is 
50%.) 

Easier Driving — Turning power 
is fully utilized by automatic 
centering of driver in screw 
head. Workers maintain speed 
without tiring. 

Better Fastenings ~ Screws are 
set-up uniformly tight, without 
burring or breaking heads. A 
stronger, neater job results. 








WOOD SCREWS * 


MACHINE SCREWS °* STOVE BOLTS 








\OvoTS 
American Screw Co., Providence, R. 1. international Screw Co., Detroit, Mich. Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
The Bristol Co., Waterbury, Conn. The Lamson & Sessions Co., Cleveland, Ohic - Reading Screw Co., Pa. 
Central Screw Co., Chicago, ill. The National Screw & Mtg. Co., Cleveland, Ohio Manufacturing Co., Chicago, 11! 
Chandier Products Corp., Cleveland, Ohio New England Serew Co., Keene, N. H. Seovill Manufacturing Co., Waterville, Conn 
RING Contivental Screw Co., New Bedford, Mass. The Charles Parker Co., Shakeproof inc., Chicago, if 


The Corbin Serew Corp., New Britain, Conn. 
The H. M. Harper Co., Chicago, Ii. 


Sealing Components 


For Shafts And Bearings 


ECAUSE of the many variations in the character 
of service to be encountered in sealing shafts and 
bearings, notable diversity of types, methods, 

materials and degree exist. Lubrication may be ex- 

cessive or deficient. High pressures may need to be 
sealed in or be no factor at all. Mechanical eccen- 
tricities may be large or negligible, mechanical mo- 
tions may be rotary, oscillating, 
binations of them. 


high or extremely low. 


reciprocating or com 
Operating temperatures may be 
Contacts with alkalis, acids, 
\ll of these con- 
ditions have been anticipated, singly or in combination, 


or.other corrosives may be a factor. 


by the suppliers of sealing components. 

Materials used may be fibrous (hemp, flax, cotton, 
wool, felt, jute or rayon), leather, natural or synthetic 
rubbers, cork, compositions, plastics, asbestos, carbon, 
graphite, or metallic» (aluminum or lead foil, braided 
copper wire, shredded metal, piston rings, built-up 
floating metal packings consisting of three ring seg 
ments contracted by garter spring). These materials 
serve to hold or exclude different substances against 
light, medium or heavy pressures at low, medium or 


high temperatures, up to 1500 deg. F., as steam, water, 


PAP PAP PP PPP PPP PPP RP PPP PPP PP PPP 


To retain lubricants, liquids and gases 
and to exclude dirt, dust and water, 
many types of sealing devices have 
been developed for specification by the 
product development engineer. This 
review of available types is confined to 
those primarily suitable for the sealing 
of rods, shafts and bearings. Since 
availability is today a relative term 
those parts indicated may need to be 
considered by the engineer-designer 
with alternatives definitely in mind. 


SPP BBP PLP PP PPP PEGG PDD PDP DDD ADA DA DDO 


vapors, air or gases; lubricating oils and greases; fats, 
vegetable oils; gasoline, benzine, ether, 
chloride, kerosene, diphenyl; juices, 
chemicals; refrigerants, as ammonia, carbon dioxide, 
sulphur dioxide, ethyl and methyl chlorides, etc. 

The sealing member may be in the form of a ring, 
disk, cup (plain or backed) or cone, with edges cham- 
fered or sharp; labyrinth, snap or piston rings, cen- 
trifugals (sealed with water or other liquids); stuff 
ing boxes of the plain, spring-loaded, compound, or 
lantern ring arrangements, the last provided for water, 
oil, or other fluid under pressure and sometimes steam 
or air ; mechanicals of the accordion, diaphragm, spring- 


carbon tetra- 
alkalis, acids or 
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loaded, pressure-loaded, pressure-and-spring loaded, or 
differential arrangements (these are nearly independent 
of pressure), with metal to metal, graphite to metal, 
or composition to metal contact. To these may be added 
helical and other grooves (to return oil, etc.) on shafts 
or bearings, spiral grooves on radial surfaces, collars 
or bosses, oil throwers, o1l catchers, centrifugal collars 
or shoulders, oil notches, various pressed steel laby- 
rinth arangements, together with centrifugal, pump and 
similar schemes to catch or return oil seepage. 


Fibrous materials like hemp, flax, cotton, jute, rayon, 
etc.. may be twisted or braided, alone or in combi- 
nation, and may or may not be impregnated with a 
lubricant. Felt is a material neither woven nor knitted, 
but is built up by the interlocking of wool fibers (some- 
times including vegetable or synthetic fibers) by me- 
chanical pressure, chemical action, heat and moisture, 
plastic or other binders, or some combination of these. 
It is often necessary to blend various types of wool, or 
wool and other fibers to produce a desired result. 
These are selected for different qualities of felting 
value, staple diameter and length. 

\Vool felt* is much used for maintaining lubrication 
and sealing bearings against seepage or throwing of 
lubricant, and the intrusion of vagrant abrasives. The 


term “wool” may include fibers ranging from coarse 


* See also “Felt-Sealed for Service,” 
rURING, June 1941 
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vith a 
nitted, 
some- 
y me- | 
pone. Emphasis on magnesium at present rests on | 
au its use in constructing airplanes. Vast quan- | 
result tities of this lightest of structural metals, 
felting extracted by Dow from ocean water and 
. Michigan brine, are devoted to that purpose. 
ication But as a weight-saving metal, magnesium 
ing of faces an even greater era of usefulness. 
The Imagine the countless peace-time applica- 
coarse tions when production and facilities for fab- 
aie ricating Dowmetal castings and wrought 
products are available for general purposes! 
It is a prospect that intrigues every forward 
looking designer. 
: 
2 THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
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“ .. but probably they are wrong .. .” 


CHARLES’ KETTERING, 
General Director, Re- 
search Laboratory, General 
Motors Corp. 

“There will be a little 
hump in the progress line, 
once the war frees us, but 
generally speaking the 
flow of invention will be 
slow but sure, as in the 


past. We hear glowing 
accounts of cars of the 
future, for example. I do 


not know of anybody who 
is working on it right 
now. The designers are 
having fun telling us what 
the car of the future will 
look like. Maybe they are 
right, but probably they 
are wrong. What it will look like and be like will 
be determined by the same old trial and error methods 
that mechanics and shopmen have used in the past.” 
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to very fine hairs. Each grade can produce a fin 
ished product of prescribed properties. It can be 
thick or thin, hard o1 sott. high or low in wool con 
tent, coarse or fine. Two properties that make it 
particujarly useful are: 1—It is porous. 2—It will 


wick. Wicking is due to the ability of intermingled 
fibers to absorb liquids and to transfer them gradually 
from one fiber to an adjoiming one, until the entire 
mass is saturated. \Vhere a solid, nonporous mate 
rial is wanted, felt cannot be used alone, except in cases 
where the density of the felt can be made high enough 
to enable it to act as a dam for certain heavy oils or 
greases. Felt can be combined with other materials, 
can be coated with natural or synthetic oil-resisting 
rubbers, or other substances; or alternated in layers 
with such materials. In this way, a combination ma 
terial may be created having felt properties and also 
impermeability features. 
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Synthetic seals may be of several forms. ‘There ied 
simple molded seal of a one-piece steel shell to hold the 
synthetic material which serves as the seal. No Spring 
is used. The synthetic may or may not be vulcanized 
to the shell, to fit specific requirements of tempera- 
ture, speed, pressure or medium sealed in. Sealine 
may be accomplished in both directions with or with. 
out felt dust sealing washers, by placing two seals 
back to back or by using double seals. These are 
suitable for low pressures only. 

Synthetic rubber compounds in general are pop. 
porous, of low friction, Zero shrink, low permanent 
set, non-corrosive and non-abrasive, and minimum 
swell in oil (on this point there is some conflict oj 
evidence. In some oils these materials swell appre- 
ciably over a period of days or hours, but retain thejy 
strength much better than rubber). Safe for tempera. 
tures from —40 deg. F. up to 250 deg., with 300 deo 
permussible for short periods. Special compounding 
will permit flexibility to be retained for low tempera- 
tures down to about —/0 deg. F. In this way, usual 
or unusual operating conditions may be met by 
higher durometer hardness for pressure application, 
shaft speed, and type of liquid sealed, ete. Such 
seals permit close tolerances, hold dimensions well jn 





QPRINGLESS synthetic rubber types designed so that a 

minimum surface contacts the shaft A) Single seal 
form B) Double sealing, to keep oil in and foreign 
matter Out C) Single seal with felt dust washer. The 
synthetic used with these units is not a single formula but 
is made available to meet various conditions of tempera- 
ture, shaft speed, type of liguid sealed, atmosphere 


involved, etc 


ELT 1s available in a 

diversity of forms.(A )Fot 
grease or oil sealing. A 
typical housing wherein felt 
sealing is held in a tapered 
annular space, allowing side- 
wise compression, the latter 
permissible up to 7 deg 
B) A simple form of dust 
seal For no more that 
slight sidewise compression 
Alternate housings for grease, 
oil or dust sealing are; 
C) single taper with pressure 
plate, most widely used be- 
cause of its simplicity; D 
Double taper without press- 
ure plate; (E self-contained 
washer unit; (F) self-con- 
tained, press-fit type for 
retaining heavier oils and 
standard greases. Hereshown 
as applied to roller bearing 

mounted shaft. 
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appre- contact performance. Mallory experience and “know how” will 
1 their prevent most of the “bugs” inherent in theoretical design — 
npera- and set at the root of unforeseen difficulties in lightning order. 
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deg 
unding \ case in point is that of the aircraft relay for the control of 
























mpera- a ~ -_ ae News The ai 

on pitch change motors for plane propellers. The prope ler 

et by manufacturer required a small light relay capable of handling 

ication, currents up to 150 amperes—and he had to have prompt action. 

Such 

well in Mallory engineers tackled the problem; re-worked a standard 
50-ampere double-break relay, incorporating Mallory Elkonite 
contacts in the design for a complete contact | 
assembly. The toughest kind of life tests were con- Wh 
ducted, embracing rapid, continuous operation with 
overloads in excess of 150 amperes. During the tests, 
contact members heated to a dull red. But Mallory 
Elkonite stood the gaff—and now is providing 

ta dependable operation for a highly specialized relay. 

eal 

7n . . . 

. In this case, speed of development, combined with 

ut perfect contact functioning, is worth noting. When 

fa- e e - 

oe experience and “know how” concentrate on coopera- 
tion, contact difficulties vanish swiftly. 
You'll find eager cooperation awaiting you when 

ble in a you bring contact or complete contact assembly 

an we problems to Mallory. 
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storage or in use, show little wear and do not leak 
or heat after hundreds of hours of operation. Hig! 
speed shafts run cool. A life of 450,000 miles or more 
in Cars is not unusual. No metal sleeves or fixtures 
are needed for assembling as is necessary, for ex 


ample, with cork or leather. These seals are quit 
compact, thus, for a shaft diameter of 134 in. the O.D 
is 2% in. and the height 4, in. Representative values 


of the corresponding figures more commonly met wit! 
are, respectively, 134 in., 2% 6 in. and 1%» in 

These seals generally consist of an outer and inne 
metal case, a garter spring (if used) and some addi 
tional small parts. Operating velocities are generally 
limited to 1000 ft. or less. Typical applications are to 
pumps, automotive, machine tool, laundry machinery, 
textile machinery, motor, bearing, fuel and injectiot 
pump, compressor, refrigeration, washing machine 
speed reducer, valve, hydraulic cup and flange, et 


Synthetic rubbers. These are manufactured by a 
number of suppliers. Their general properties may 





be represented by a polymerized chloroprene type with 
a specific gravity of 1.25. Incorporation of pigments 
may raise this to 1.4-1.8, up to 3. Physically, it is a 
rubber-like material with a tensile strength of from 
200 to 4000 psi. depending on kind and amount of other 
ingredients, and a tear strength in general slightly lowe: 
than that of rubber. Its abrasion resistance is similat 
to rubber, but better in the presence of influences which 
deteriorate rubber. Its internal friction (mechanical 
hysteresis) is considerably greater than rubber so that 
when exposed to free oscillations it gives 10, to 16 for 
rubber. When exposed to repeated and rapid bending, 
this material shows a considerably longer life than rub 


ber but will show greater heating. Its permanent set 


is slightly greater than for rubber. Its thermal con 
ductivity as a pure gum is 1.45 Btu. per hr. per sq. ft 
per in. thickness per deg. F. (rubber, 1.13) 

This synthetic resists sunlight, natural aging, and 
tests in the oxygen bomb (300 psi., and 70 or 158 deg 
F.) several times longer than rubber Its working 
temperature range is fron 10 to 300 deg. | \t 
110 


lower temperatures it becomes stiff, unless worked, but 
can be compounded to remain flexible to —70 deg. F 
In general, its flame resistance is greater than that of 
rubber Its life in the presence of animal, vegetable 
and mineral oils or fats; most common acids. alkalis 
chemical salts, fruit juices, refrigerants, ete., is much 
greater than that of rubber It is attacked by con- 
centrated nitric and chromic acids, benzene, toluene. 
xylene, and amyl acetate swells it seriously 


Leather seals are suitable for vegetable and animal 
fats, mineral oils and greases, water and other fluids. 
Chese come in different kinds of leather adapted to the 
liquid to be sealed, temperature, pressure, lubrication 
uid speed requirements; tanned by such processes as 
oak or chrome, and treated by various processes, 

Che range of shaft diameters covered normally runs 
trom ‘4 in. through an extensive variety up to 12 in. 
thence to 18 in., 25 in. and up. The list prices dais 
from 30 cents (%”") to $15 (in the 12”) size Examples 
of dimensions are tabulated below 


SPRING WEDGED units 

offer a number of vari- 
ations A) Garter spring 
wedges cone-shaped packing 
to shaft contact. The pack- 
ing, which may be composi- 
tion, cork or asbestos, is 
anchored B) Expansion 
spring holds cork insert to 
contact. (C) Flange leather 
packing held by garter 
spring. Available in several 
variations. (D) Wave springs 
are particularly suitable for 
water pump or shafts operat 
ing under pressure. They may 
be of external or internal 
forms. CE) External expan- 
sion coil springs and (F 
external piston ring forms 
are also available. (G) Dual 
disk composition packing 
types in external and in- 

ternal forms 





Shaft Diam. (In Width Cn 
Vi 0.375 
6 7D 75 
12 14 l 
12 to 18 D-+-2 l 
19 to 25 D+21%4 bse 
25 & up D+3 1.5 


EL 


The figures in the above table are round numbers only 
and do not include allowance for fits or tolerances 
Leather seals are usually kept below 1000 ft. per min., 
but velocities up to 2000 ft. are obtainable. In simple 
bearing seals, pressures up to 15 lb. per sq. in. can be 
held at 1000 ft. per min. Above 200 ft. per min. normal 
oil or grease lubrication is required, although this de 
pends upon the kind of leather and treatment used. Such 
seals, operated in mud and water for 1000 hr., showed 
no wear and no emulsification of lubricant. Oak tan 
leather is suitable for temperatures up to 150 deg. ¥ 
and velocities up to 1000 ft. per min. Compounded 
leathers will withstand temperatures up to 200 deg. F 
and velocities up to 2000 ft. per min. High tempera 


tures make leather hard and certain oils make it soft 
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PLASTICS are replacing vital rubber 
as well as saving scarce metals. Here 
is another accomplishment in Auto- 
Lite’s long record in developing and 
applying plastics to a wide variety 
of rubber and metal products. Fre- 
quently production is simplified, 
designs are improved and often costs 
are lowered substantially. Our ex- 


perience in both compression and 
injection moulding is freely available 



























s only to manufacturers who believe plastics 

“ances. might be the solution to their pro- = : is om 

r min., duction problems. You may find te 
simple plastics not just an out—but an ad- ae 
can be vance, for the duration. .. and after. 
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THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 
BAY CITY + MICHIGAN 
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ULTIPLE-SEGMENT- 
ED, full-floating 
springs (A) are used to press 


leather sealing rings to full 
contact with the shaft mini- 
mizing leakage even at speci- 


Circular cross-section 


fication points where the ( 


shaft does not run perfectly packing with wave springs 


true B) Cork ‘seal with is particularly suited to a 
pressure ring sealing. Such wide range of pressures at 
rings may be of fibre or meta! high speeds 


or destroy it. Treatment must be suited to the oil to be 
sealed and to the kind of lubrication, by feed or im- 
pregnation. When installing, it is necessary to use 
special fittings to avoid damage, and shafts should be 
ground and polished. Leather seals are in use on a 


great variety of applications—tractors, autos, boats, 


gear reducers, washing machines, airplanes and ma- 


chinery in general. They permit axial, rotating, oscil- 
lating, or reciprocating motions ; also some eccentricity, 
out-of-roundness, vibratory or transverse movement. 
Cork seals include cork, cork compositions, cork-and 
synthetics, cork-and-leather and cork-and-felt, are 
available in sheets, rolls, cut parts, molded and ex 
truded shapes. Cork retains its resihence for long 
periods. In seals, cork is applied in a state of com 


pression by making the ring slightly oversize on the 


O.D. and slightly scant on the I.D. Both cork com 
position, and cork-and-synthetic composition facilitate 
rapid assembly which maintains a permanent pressure 
against the shaft, making unnecessary garter or finger 


springs or other apparatus which is sometimes neces 
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sary when a seal is composed of a nonresilient m 


; ; ; ge ateriay 
or one which will lose its elasticity under attack 
When ordinary cork composition is used, it is al 
d ’ ‘ da. 


visable to give the surface which bears against th 
, : e 


moving surface, a lubricating treatment of oil. graphite 
revents scoring 
Of \fter a short period of operation, the 
inside diameter becomes very slick so that the friction 


etc. This avoids initial friction and | 
of the shaft. 


is reduced to a very low value, in the meantime main- 
taming a pressure backing at the contact surface. Such 
seals show little tendency to weep during idle Periods 

Cork is suitable for oil, grease, water and other 
liquids—cold or hot; shafts may revolve or oscillate at 
high or low speeds, or remain stationary 


vertical or 
horizontal; is not 


temperature 
triction loss: self 
contained with no moving parts and nothing to work 


vy sudden 
changes; has low static and dynamic 


affected by 


loose or become disarranged ; ready for immediate yse— 
no pre-treatment needed, minimum width, low cost: 
available in standard sizes; interchangeable with other 
tvpes of grease seals. 

Cork compositions are light in weight (8 to 36 Ih. 
per cu. ft.), compressible (5 to 60 per cent), have 
a tensile strength of from 60 to 450 lb. per sq. in. and 
resist liquid or gas penetration. This resistance can 
he increased by coating with synthetics, resin or glue. 
The strength can be increased by laminating with cloth, 
treated paper or fiber. It has considerable stability 
and a low thermal conductivity ; 


resists temperatures 
up to 250 deg. F. 


Cork is not suitable for strong 
acids, alkalis, high internal pressures (say about 50 
lb.), or live steam. 

(One manufacturer offers cork seals for shaft diam- 
eters from 4 » 1.128 to 
3.194 in., and the 54 sizes in this range all have an 
axial width of '2 in. 


to 2 in., with O.D. equal t 


Mechanical seals all possess a smooth, polished, lap- 
ped, hardened radial surface, which may be a shaft 
shoulder, shaft collar, or stationary boss. One maker 
flexible ring (when 
needed) to seal the joint between an inserted part and 


provides a_ stationary 


packing 
frame. All have a sliding sleeve on the shaft, which 
is free to move axially and has a radial sealing sur- 
face or nose, usually moving, which rotates against the 
previously mentioned sealing surface. The radial seal- 
ing surface or nose on the movable sleeve may be an 
inserted self-lubricated ring of graphite composition or 


RECISION types in- 

clude (A) a seal 

assembly rotating with 

the shaft, mounted in a 

special carrier ring and 

DIAPHRAGM «Scaled againsta machined 
cast surface. (B) Bronze 
sealing ring here meets a 
bearing race or a hardened 
and lapped washer seal- 
ing the oil into the 
bearing chamber. This 
seal does not contact the 
periphery of the shaft. 
The ring and seal hous- 
ing are flexibly united by 
a diaphragm of oil-proot 
and water-proof fabric. 
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: i SALES OFFICES IN PRINCIPAL CITIES 
iti The Stancor Professional Series Trans- WIRE OR CALL THE NEAREST STANCOR SALES OFFICE 
( when formers are mee wagered to er ATLANTA DENVER NEW YORK CITY 
at anal ae ae pi ee ore cian ' Main 5878 Emerson 2437 Rector 2-1423—2-5334 
ant. am | Built to fit many needs, the multiple fea- 
. which { tures of these transformers combine to ee nnn ggg 
ng sur- make them the finest and most versatile 
inst the group of units Stancor ever has designed. “one rece ee” ae 
ashington ictor rankiin 
al seal- Sound engineering, highes lity 
: , highest quality 
y be an materials and precision manufacturing cae ene ae 
ition or i have won these transformers highest COLUMBUS MEMPHIS SAN FRANCISCO 
acclaim. 
Adams 8928 2-0612 Hemlock 2625 
For information write for catalog No. 
types in- 240 or contact our representative nearest es eee oe 
) a seal you. See list at right. 
ing with Main Office and Warehouse * CHICAGO ® Mohawk 5300 
nted in a 
ring and 
machine STANDARD TRANSFORMER CORPORATION * 1500 NORTH HALSTED STREET * CHICAGO 
ronze 
re meets a | ‘ a ith =e ia a a a — aca ws 
hardened - : 
sher seal- 
into the 
ver. This 
ntact the 
he shaft. 
seal hous- 
united by 
' oil-proof 
of fabric. 
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MINIATURE INSTRUMENT AND RELAY 
RECTIFIERS 


Manufactured for long life and high overload capacity 
with either metal or plastic cases in 8 types with out 
puts ranging 


from & to 120 


ma. Using 
{ ‘- . 
the rectifying 
properties ot 
rE 


selenium- 





to-metal junc 
tion the ele- 
mentees are 


specially 





formed _ for 
permanent 
stability and 
require no warm-up period. Largest unit weighs less 


than % oz. and mounts by soldering lugs to circuit 
connections. Temperatures of 70 deg. C can be en 
dured. Emby Products Co., 1804 W. Pico BI 


\ngeles, Calif 


vd., Los 


PROTECTED ELECTRIC COUNTER 


\ctuation of this counter can be by remote or adjacent 


switch, relay, or photo-electric source Counts up to 
600 per min. 
with current 
‘onsumption less 
han4watt 
Coils are wound 
for continuous 
luty sO are ul 
harmed if cu 
rent remains on 
Reset ofall 
number wheels 


is bv one revolu 





tion of a single 
knob. Stvles are 


available for 4 and 6 digits and any voltage up to 220 


ac. or de. Dust and moisture resistant enclosure 1s 
pressed steel finish, baked enamel Production Instru 
ment Co.. 710 W. Jackson Blvd.. Chicago, I] 


CAST LEAD-ALLOY NAMEPLATES 


Devised to ease the shortage conventional metals 


used in index, dial, instruction, and identificatior 


plates, the lead alloy herein used is relatively plentiful 
Plates can have either raised or depressed characters 
as small as %@4 in. but still in shary Raised let 
ters are particularly adaptable to military or naval uses 
where lettering must be distinguishable under heavy 
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Vew Materials, Equipment, 
Electrical and Mechanical Parts, Finishes 







paint, grease, or dirt [wo hardnesses are used: one 
for mounting on flat surtaces and a softer type for 
bending into position. Plates can be easily stamped, 
buffed, plated, or polished and designs with colored 
backgr vuunds can be produced. Shrinkage 1s less thar 
that of brass or bronze and melting point is abou 
360 deg. F. Quantities can be small or large and rat- 
ing required on order is Al] or better 


Co.. Middleboro, Mass. 


Colonial Brass 


LIGHT WEIGHT AUXILIARY RELAY 


Based largely on parts of plastics, this unit weighs only 


9 oz., measures 17% bv 234 bv 2%g@ in. with cover 


Different styles 
are double-pole 
double - throw 
with single-break 
contacts; single 
double- 
throw with 
double break 
contacts: and 


pole 


single-pole 


double throw 
with louble 
break contacts 


brought out to a 





terminal. Con- 


nections can be back or front with studs and screws 
Silver-to 


aligning and will break 1 amp 


readily accessible Cover also is optional 
silver contacts are self 


1 


at 125 volt inductive ce (seneral Electric Co., Sche 


Phe 


nectady, 


AUTOMATIC-RESET INTERVAL TIMERS 


] 


\vailable with standard time ranges up to 5 hrs., these 


supplied specially with longer intervals 


units can be 
rwo models 
which operate 
double throw 
switches to ope. 

close circuits 
as selected have 
capacities ot 10 
amp. at 115 volt 
or 5 amp. at 220 
volt non-indu 


Motor 


loads Ol 1 hp., 


tive cit 
eater loads of 
1200 watt, lam) 


loads of 250 





inrush % 


watt, or relay loads with less than 15 amp 


115 volt ac. can be handled. One model operates Dj 
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cover 
Styles . - 
, ' It gets damn hot inside a tank and an aircraft engine is no slouch when 
€-pole : ; 
ic comes to radiating b.t.u.’s but Melmac* insulating parts have proved 
throw & & | 
-break they can take it—up to 400°F! And Melmac’s high dielectric proper- 
y I & 
single ties... dielectric strength and arc resistance are maintained under the 
uble- : ‘“ sac ; 
+] most severe service conditions . . . humidity, dust and dirt, temperature 
W 1 
breal changes. 
and This comparatively new plastic, developed in Cyanamid’s Research 
pote Laboratories, is available in several types which have been "field tested” 
throw cis : 
nb] in actual service under wartime conditions. One of these types will un- 
) pie 
tacts doubtedly meet your requirements. All offer unusual dielectric prop- 
ut to a erties, can be mass-produced by conventional molding methods and 
‘i equipment, are readily available for essential civilian or military needs. 
SCTEW S - . . . . . . . - 
aii Get the full story on this new plastic insulating material by writing for 
l an more information. Our technical representatives will be glad to discuss 
Sche your problem with you, give you full cooperation and arrange for tests. 
AMERICAN CYANAMID COMPANY 
RS PLASTICS DIVISION 
; 50 WEST 50th STREET, NEW YORK, N. Y. 
, these 
* Reg. U. S. Pat. Off. 
ervals ; 
Aircraft engine ignition assembly 
sleeves and shields are typical appli- 
cations where the right heat resistance 
and dielectric strength of Melmac com- 
bine to offer a plastic of unusual in- 
sulating value. Current wartime de- 
mands restrict the commercial use of 
Melmac to essential needs. Samples 
for research and testing, however, may 
be obtained without preference rating. 
| 
| Cc 
ETLE ° MEL 2 
ush CY ANAM 
ites D 
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All yee Driver Company spe- 
cial alloys including *‘BERALOY A”’ 
(beryllium-copper), ‘‘TOPHET"’ 
(nickel-chrome), and ‘‘CUPRON"” 
(copper-nickel) are melted in our 
Ajax Northrup Induction Furnaces 
under the supervision of our Metal- 
lurgical Staff. The countless vital 
war applications for these alloys 
in rod, wire, ribbon, and strip are 
definitely helping to dissolve the 
Axis. We are literally “‘melting 
tenet ee 

Consult us regarding applications 


to meet your specific problems. 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


© 





pressure and release of a start button which als, resets 
the tuming mechanism. The other is started by pulling 
forward a similar button. Both are enclosed in Aust 
mounting, black plastic cases 3!4 in. diam., and 4, hi 
moisture 


long. Special dust and explosion-prooj 


cases can be supplied. Inbuilt visual and audible go. 
nals can also be had. R. W. Cramer Co., Centerhroc) 
Conn. 


STORAGE BATTERIES IN CERAMIC JARS 


Developed as an alternate to critically scarce rubber j,, 
battery jars a new ceramic material with certain jy 


lle 





advantages over the material it 1s replacing is now used 
tor batteries. Pure white in color, the ceramic is not 

moisture-absorbent, acid-impervious, and non-contract- 
ing even when heated to 212 deg. [. and dropped in ic 
water. Smooth jar surfaces and spray-proof funnel 
vents work together to facilitate easy cleaning. Bat 
teries are explosion-proof and can be specified for safe 
placement close to other electrical equipment. —Phileo 
Corp., Philadelphia, Pa. 


MOTOR-DRIVEN TIME DELAY RELAY 


Heavy duty, sealed construction withstands — ad 
verse atmospheric and physical motion conditions. 
\daptable to all 

-- such — specifica 


tion points as 
the control of 
plate voltage to 
mercury — vapor 
rectifiers, the de 
vice consists of 
a synchronous 
motor - driven 
timer to provide 





an accurately 
measured time delay ending with the closing of a 
switch. Power failure intervals less than 349 sec. do 
not cause resetting of the timing mechanism as longer 
intervals do. Steel base and cover are zinc plated and 
the cover is finished in black crackle enamel. A com- 
pressible gasket seals the connection between the two 
and the cable entrance port is closed by a grommet and 
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ACCORDING TO SPECIFICATIONS! 


ORCELAIN INSULATION 








@ Porcelain manufacturers have developed the molding of porcelain 
almost to the point of art. 
You have known the fundamental properties of special electrical 

























porcelain—resistance to corrosion, acids, thermal shock, and arcing; Sponsored by the following: members of the 
high insulation value, permanence—but have you checked recently ELECTRICAL PORCELAIN SECTION 
on the art of molding these properties to your advantage? NE Watth FU a 

For example, the illustrated switch unit, molded of special elec- ELECTRICAL 


trical porcelain, has all the properties inherent in the ceramic itself, 
plus mechanical accuracy. It was made to specifications, and there was 
no heartbreaking wait for materials. Porcelain is plentiful and 
adaptable. 


MANUFACTURERS 
ASSOCIATION 


A letter or telephone call will start the engineers of any of the 
companies listed below on your specifications. 


THE AKRON PORCELAIN CO. 
THE COLONIAL INSULATOR CO. 
Specify Porcelain to do the job now! ILLINOIS ELECTRIC PORCELAIN CO. 
IMPERIAL PORCELAIN WORKS, INC 
KNOX PORCELAIN CORP 
THE LOUTHAN MANUFACTURING CO 
PORCELAIN PRODUCTS, INC 
SQUARE D COMPANY 
THE STAR PORCELAIN CO 


THE UNIVERSAL CLAY PRODUCTS CO. 







RESISTANCE TO THERMAL SHOCK ° 
GREAT COMPRESSIVE STRENGTH + HIGH ACID, FUME AND CORROSION RESISTANCE 
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Shown here ore ae few @Q) 


typical small metal parts 


stamped, drawn and formed ¢t. a) 
by Goat machines, dies and 
presses. 


Goat specializes in the production of light 
stampings using materials ranging from 
.002” to 1/16” metal thickness, or slightly 
heavier. Much experience has been had 
in fabricating all types of metals including 
the more difficult alloys. 


In handling these various difficult metals, 
Goat has special die materials, construc- 
tions, manufacturing and lubricating tech- 
niques which make possible new de- 
velopments. 


Full information concerning the various 


types of Goat equipment and products is 
available to all concerns having use for 
Tete tul il: Pe le 


P 


METAL STAMPINGS, Inc. 


Division Of THE FRED GOAT CO, INC. 
Machinery Specialists since 1893 
320 DEAN STREET, BROOKLYN, N. Y. 








sealing compound. Wiring has a moisture protect 

: ; “Clive 
1 is made to withstand 
neavve jarring and vibration for application 


coating Contact mechanism 


tO marine 


iid military engineering designs. R. \W. Cramer C 
_s O 


(enterbrook,. Conn 


INSTANTANEOUS AUTOMATK TRANSFER 
SWITCH 


Designed to speed up the transfer of any combin 
- a 


ic. and de. normal and emergency current Wy 
; sup 





ples to loads which must be served at all times. unit 
has no “oft” position All contacts are carried on one 
shaft and operate in the same direction so that contacts 
are always in either the normal or emergency position 
l‘ailure of normal power releases the magnet which 
holds the normal contacts closed and gravity opens 
them. Then, individual compression springs close the 
emergency contacts. Resumption of service reverses 
the process. Switch can also be set for timed automatic 
supply. Components are mounted on ebony asbestos 
panel for easy access. Styles are: 1, 2, 3, and 4 pole, 
30 to 600 amp. in 18 steps. Zenith Electric Co., 152 
\V. Walton St., Chicago, Tl. 


SPRING-END SELF-TAPPING SCREW 


Pilot point and spring-acting cross slot combine to 
aid starting of metal-to-metal and plastic fasteners 
and give them 
hole-size lati 
tude, Smooth 
length at tip is 
to provide hold 
ing and _ selt- 
alignment 
Screw is advan 


tageous for 





specifica- 





i 


emer 
ee 
nen 
and 
— 


tion points 


VY. Ui ni UY driven upside 


am down or at an 


angle. Slot 





across end produces thread cutting edges and at the 


same time allows enough compression for accommoda- 
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Giving split-second accuracy to timing devices, ‘Relays by Guardian” 
are widely used in Thermatrols . . . Pyrometers .. . and dozens of other 
electrically operated instruments. But the war has brought thousands 
of new uses, calling for greater precision than ever .. . for firing and 
timing guns . . . for controlling battle radios . . . for swiveling “Fortress” 


ne to turrets .. . for doing hundreds of war control jobs. One of the newest 


teners Guardian developments is .. . 

them | B-8...NEW LIGHTWEIGHT SOLENOID CONTACTOR 
lat 

oe | Built to U. S. Army Air Force specifications for aircraft engine starting 
moou motors. With variations in mounting brackets and terminals the B-8 will 
rt : meet intermittent duty specifications of the B-4, B-6A and B-7A Contactors. 
Nor 


Contacts are rated at 200 amperes and will not chatter on voltage drops 
sell- 





caused by starting current surges. ‘Pull-in’’ voltage is 6 volts as com- 


ent pared to 18 volts on contactors with which the B-8 is interchangeable. B-8 SOLENOID CONTACTOR 
idvan t its thi 

ire Write for B-8 Bulletin for further information. Or for SC-25 Cats ; Reenens cans 
s tor new design saves over three 


Bulletin for technical data on continuous duty contactors as 2 
tons of critical materials. 


ELECTRIC 


CHICAGO, ILLINOIS 


1c a- 


“| GUARDIAN 


ipside 1627-CWEST WALNUT STREET 





edie A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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at the 
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LOOK .. F@R THE 


LITTLE BLACK BOX! 








@ We believe every good American wants 
above all to get this war won. Certainly that 
is the spirit here in the “Connecticut” plant. 
But postwar planning is as necessary to the 
business world as to government. 

We do not believe tomorrow’s world and 
yesterday’s world have much in common. 

We think that many of tomorrow’s better 
things will come from “‘a little black box’”’ 
containing automatic electric and electronic 
equipment. It will do much more than turn 
things on and off automatically at certain times 
— it will “look inside’’ materials being fabri- 
cated into finished products, “inspect” trans- 
portation equipment to be sure it is safe. It 
will improve communications amazingly. 

This “little black box”’ is not the invention 
of “Connecticut” or any other one company. 
It merely represents the practical application 
of advanced electrical and electronic princi- 
ples, many of which are being learned from 
wartime development. “Connecticut” develop- 
ment engineers will have much to offer the 
manufacturer who would like to see the magic 
of “‘a little black box’’ applied to his product, 


or to machines in his plant. 


CONNECTICUT TELEPHONE & ELECTRIC DIVISION 
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tion in undersize holes. Heads can be slotted or te 
cessed as shown in the illustration. Continental] 


oa Screw 
Co., New Bedford, Mass. 


CONSTANT SPEED MOTOR DRIVEN FLASHER 


Capable of continuous service regardless of 


: Position 

vibration, voltage changes, or temperatures hetween 
35 and +50 deg. 

C. Unit is partic 

ularly specifiable 


for such jobs as 
aircraft tail light 
flashing. Motor. 
which draws. less 
than 3 ma. at 
12 volt, drives, 
through a train of 
gears, two program 
disks. Standard 
program is 0.025 


sec. one circuit, 
0.042 we. Open, 
0.625 see. second 


circuit, 0.208 | sec. 
open. Special pro 
gram disks can be 





supplied for vari 
ants of this. Con 
tacts are of rare metal, mounted on berryllium copper 
springs. They have a snap-break wiping action and 
can handle 3-32 cp. bulbs on each circuit. Motor js 
governor controlled to compensate for as much as 20 
per cent variation in voltage. Power circuit is in du- 
plicate to insure continuous operation. Parts are light 
and corrosion resistant and are assembled into a dust- 
proof, anodized aluminum case with leads brought out 
to a standard AN plug. Styles for 12 and 24 volt are 
supplied. Wallace & Tiernan Products, Inc., Belle- 
ville, N. J. 


SYNTHETIC RUBBER IMPREGNATED FELT 


Useful as an alternate for sponge or soft molded rub- 
ber at sealing strip or gasket specification points. 
Weight is 14 Ib. per thousand cu. in., or about 40 per 
cent that of pure gum rubber, making it particularly 
suitable for aircraft application. Colors are black and 
dark grey and die-cut pads or straight strips can be 
supplied. Felt is impregnated throughout and the sur- 
face is weatherproof. Automotive Rubber Co., 8601 
ISpworth Blvd., Detroit, Mich. 


MAGNETIC, AC. MOTOR BRAKE 


Copper-oxide rectification provides advantages of de. 


raking to ac. applications. These advantages are 





elimination of: destructive hammer, ac. chatter, coil 
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SCOVILL 


UO 
SPECIAL FASTENINGS 
a 
MOTIONS — MONEY 


3 TIMES 
ACTUAL SIZE 


7) 


TOP VIEW BOTTOM VIEW 


ae Cit Mi hy Me lel ews 
.-.more each month 


“% 
& 


a at the left is an electrical part, one of 


the many war fastenings being produced by Water- 
ville Division in quantity with speed and mass 
precision. It was made from brass wire the diameter 
of the shank by a single cold forging operation, 
plus turning off the flash and drilling the end. 
Scovill experience and skill found the answer with 
minimum material—motions—money. 


Also illustrated are some of our many standard 
fastenings, all of which benefit from this same skill 
and ingenuity. It will pay you to talk over your 
standard and special fastenings needs with Scovill. 
You will receive a prompt, straight-forward “‘Yes”’ 
or ‘‘No’’—and a quality job that satisfies. Get in 
touch with the Fastenings expert at any of the 
Scovill offices listed below. 


Winning the war comes first with everybody—but 
you, too, are probably working over new products 
to boost post-war business and employment. We 
will gladly help you now with your fastenings 
problems for those products to the limit permitted 


by current war production demands. Call the 
nearest office. 


if fastenings are not your problem, please route this to 
those to whom our services might be of help. Thank you! 


SCOVILL MANUFACTURING COMPANY 


WATERVILLE 


WATERVILLE, CONN. 


NEW YORK, Chrysler Bidg. DETROIT, 6432 Cass Ave. 
PITTSBURGH, 2882 W. Liberty Ave. 


MARCH 1948 


CHICAGO, 1229 W. Washington Blvd. 
+ SYRACUSE, Syracuse - Kemper Bidg. - 


SCREW 


prooucts DIVISION 


io 
ear TEL. WaTerRBURY 3-315! 


PHILADELPHIA, 1617 Pennsylvania Bivd. 
LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 





COUNTER BALANCED 


CLUTCH RELEASES 
GEAR TRAIN UPON 
CURRENT INTERRUPTION 





THIS IS ONLY ONE OF A COMPLETE 
LINE OF HAYDON TIMING MOTORS 


. 
Announcing — 
A NEW TIMING MOTOR CONSTRUCTION 


WHICH ALLOWS INSTANT AUTOMATIC 
RESET OF THE MOTOR SHAFT 


For Use In — 


AUTOMATIC RESET TIMERS — TIME DELAY 
RELAYS — VACUUM TUBE CIRCUIT 
CONTROLS, ETC. 


EXTENSIVELY USED IN PLATE CIRCUIT 
TIME DELAYS FOR COMMUNICATION 
EQUIPMENT. 


LET HAYDON ENGINEERS HELP YOU WITH 
ANY ELECTRICAL TIMING PROBLEM 
AND KEEP UP WITH TODAY'S WAR DEMANDS 


SE Bat Se De 


FORESTVILLE CONNECTICUT 
edt Og 
HAYDON TIMING MOTORS 








sstructi Ci | shoe wear affecting air g; 
destruction because ot oe weal attecting = Sap, and 
his brake has 
fast release and set, short armature movement han 


all auxiliary motors, gears, and pumps 


release, and action which facilitates accurate inchin 
of driven components. Units can be supplied in my, 
tiple, for mounting in various positions, and with ajp. 
applied or combination actuated shoes. Six sizes handle 
the torque range from 90 to 4100 Ib.-ft. Electric Cop. 
troller & Mfg. Co., 2700 E. 79th St., Cleveland, Ohig 


INDUSTRIAL, 24-HR. ELECTRONIC RECTIF Ig 


Designed to produce 110 or 220 volt de. direct from 
220 or 440 volt supply lines. Device is particular) 





adaptable for use with individual grinders and similar 
machine tools to eliminate motor-generator sets or long 
runs of special de. wiring. Illustration shows tubes 
which have heavy-duty elements to permit full-time 
continuous operation. Mellaphone Corp., 
ee 


Rochester, 


ANTI-ERYTHEMAL CELLULOSE ACETATE 


For such specification points as aircraft and vehicular 
windows, this plastic stops passage of severe sunburn- 
producing ultra violet light, protects operating per 
sonnel against injury from this source. [or applica- 
tions where transmission of ultra violet is desirable 
alternate formulas are available to supply that prop- 
erty. Celanese Celluloid Corp., 180 Madison Ave. 


New York, N. Y 


NON-STRUCTURAL ANGLE-BRACKET- 
FASTENER 
With nuts as integral parts of one or both legs, mount 


ing brackets save time and weight. Illustrated varia- 





fit 8Z and 10Z Air Corps sheet 
metal screws and standard rivets in different loca- 


tions show holes to 


ELECTRICAL MANUFACTURING 
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esirable, | Here’s information your metallurgist should 
at prop- | sa ; :; 
tha have, if youre working with aluminum alloys. 
1 \Vve.. ; - 2 
It provides a ready means of answering, “What 
type of aluminum alloy is it?” 
ET- Technical Paper No. 7 presents metallo- 
graphic methods for examining aluminum 
, mount ‘ ‘ . 
dA vale alloys. How to prepare a specimen is told in 


detail; cutting the sample, mounting, polishing 
and etching. 
Metals alloyed with aluminum form a 


variety of constituents of microscopic size. 





rps sheet 
ent loca- 
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Systematic methods of identifying them have 
been worked out by Alcoa’s Research Labora- 
tories so that the nature of the alloy and its 
metallurgical treatment are revealed by the 
microscope. Chemical etching treatments 
color the constituents and reveal their form so 
that they can be identified by the systematic 
pictorial guide provided in this technical paper. 

Your metallurgist may want a copy of Tech- 
nical Paper No. 7. Write ALUMINUM CoMPANY 


or America, 2179 Gulf Bldg., Pittsburgh, Pa. 


ALCOAU ALUMINUM 





GIBSON GIRL!" 


“My name isn’t in lights,my costume is only a 
work-jumper—but the production is a hit nevertheless. 


‘T help to make springs for war—and they’re good 
springs, too. I know, because it’s my job to inspect them 
—and there are very few rejects. There can’t be! Metal 
is precious and we've got to make every ounce count. 


“T never realized how many springs are needed to 
run a country. Some of our machines go steadily, day 
in and day out, on one type of spring. It’s good to know 
that wherever they wind up, Gibson springs have the 
stuff it takes to help win battles in the air, onland or sea"’ 


WILLIAM D. GIBSON CO. 


DIVISION OF ASSOCIATED SPRING CORPORATION 


1800 Clybourn Avenue 
CHICAGO, ILLINOIS 






a : Ag ata : S are 
particularly efficient is in the support of conduit ‘al 
ane 


piping. 


tions. One specification point where these angle 


Standard bonding clamps can be used instead 
; . . Stal 
of ear-type aluminum bonds. Number of stock part 
ae arts 

can also be reduced in such applications. Tinnermay 
c 

’ 


Products, Inc., 2042 Fulton Rd.. Cleveland, ¢ Yhio 


INSULATED WIRE-HARNESS CLIps 


Double-duty 1s performed by these clips: used as cli 

; ea ; Loe e F ; IS 

in assembly jigs for production of electrical hasall 
- - < SS 





and later application as hold-down clamps for the fin- 
ished loom. A latch is used in this conversion. Style 
shown on the left holds three wires in parallel position 
while the other is adaptable to groups of various sized 
conductors. Size ranges of both types are extensive, 
Synthetic rubber grommets act as cushions between 
clip and wires. Hydraulic, fuel, instrument, and other 
tubing lines can also be supported by these units. Adel 


Precision Products Corp., Burbank, Calif. 


COMPACT CERAMIC CAPACITORS 


Use of ceramic dielectric gives these disk condensers 


low loss and high stability characteristics. They are de- 





signed to have high resonant frequencies for ultra 
short-wave work and are hermetically sealed as pro- 
tection against humidity. Two types are supplied : one, 
44 by 34-in. max. is rated at 1500 volt de. working 
and max. capacity of 1750 mmf. and the other 1%. by 
4-in. rates at 500 volt de. working and max. capacity 
of 7000 mmf. Erie Resistor Corp., lrie, Pa. 


ELECTRONIC WELDING CONTROL 


Gaining heat control by the phase-shift method, this 
unit uses a new tube (GL-415) to speed up bench re- 
sistance welding. Suitable for handling tinned copper, 
steel, and alloy wires; 0.01-in. and thinner stainless of 
the control 


mild steel, nickel. silver, brass, and bronze: 


ELECTRICAL MANUF \CTURING 
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. 
Nor TWINS... triplets... quintuplets—but bil- 
lionettes, each the “spittin’ image” of the one 
that preceded. That is the rigid uniformity re- 
quired of American arms and ammunition, a 
requirement which demands all the “deadly pre- 
cision” industry can develop. 

Maintenance of production schedules and uni- 
form accuracy in products is a difficult assign- 
ment these days. Overloaded supply lines de- 
liver unreliable power voltages. During periods 
of peak loads, voltages may vary as much as 
30%. Unexpected surges cause unsteady op- 


eration of precision machines and irreparable 









WI, 


Constant 





1943 





Voltage Tra 


damage to delicate instruments and tubes. 


Sola Constant Voltage transformers automat- 
ically correct these voltage fluctuations. Regard- 
less of variation in line supply, they deliver an 
unerring, specific voltage that makes precision 
performance a reality. They are instantaneous in 
action—have no moving parts and are self-pro- 
tecting against short circuit. Standard units 
available for all ordinary applications, or spe- 


cialized units to meet unusual requirements. 





Note to Industrial Executives: The problems solved 
by Sola “CV transformers in other plants may have an ex- 


act counterpart in yours. Find out, Ask for bulletin BC V 


Z 
di 
Ge 









Transformers for: Constant Voltage * Cold Cathode Lighting * Mercury Lamps ¢ Series Lighting + Fluorescent Lighting * X-ray Equipment « Luminous Tube Signs 
Oil Burner Ignition * Radio * Power * Controls * Signal Systems * Door Bells and Chimes « etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago, Ill. 
















produces welds with minimum oxidation and discolora 


. Equipment 
like this can be used to supplant soldering methods 


tion and little or no surface indentation. 


since it produces joints with better heat toleration 





saves critical soldering materials, and is easier and 


faster for inexperienced workers to learn. 


ee ee hone General 
Electric Co., Schenectady, ae 





FLEXIBLE HEATING AND RESISTANCE Grip 


Commonly square or rectangular, units can be supplied 
cone-shaped or semi-circular, They bend readily into 






os 


¢¢ POWER CONTROLS 
FOR AIRCRAFT 


PILOT Fractional H.P. Aircraft Motors are especially 



































4. designed and built to meet all standard requirements. 





almost any shape and have enough rigidity to maintain 
position after shaping. Width maximum is 32 in. but 


Compact, extremely light in weight, delivering more 


watts Output per pound, these powerful, precision- ; : 
; length can be as great as desired. Selvage on two 
built Motors assure dependable performance with : . : 
sides can be as wide as needed and can be punched for 


the highest degree of efficiency under all flying mounting. As illustrated, a variety of taps can be ' 
conditions. Write today for complete details! provided for use of the units as resistors or rheostats 
* More Watts out-put per * TYPES - Series, Series and polyphase circuits can be accommodated with a ' 





pound! Reversible, Shunt and single grid. Possible points of heater specification in 
% SPEEDS -1750t0 10,000 Shunt Reversible. clude : quartz crystal cases, small ovens, test chambers. 
* erie HP. . calidad mamueee instrument components, and elements ot therapeutic . 
* Ambient temperatures tion under severe con- devices. Working: temperature - 800 deg. F. and ' 
from — 40° Cent. to +65 ditions for minimum of below for bare units although higher ranges cam be 
ieee. 500 operating hours. accommodated by the use of refractory envelopes of 
% Permanently lubricated * VOLTAGES from 6 mica or other materials. Voltages from 6 to 220 ac 
Ball Bearings for 500 volts to 120 volts D.C. gn in i abe ee 
euesapenion. and A.C. or de. can be handled with a power density ot / watt . 
per square in. Landis & Gyr Inc., 104 Fifth Ave., j 


F. A. SMITH MANUFACTURING CO. New York, N. Y. 





‘ 101 DAVIS ST., ROCHESTER, N. Y. 
HIGH RESISTANCE, HIGH MANGANESE ALLOY 
wme nae Klectrical resistance: 1050 ohm per circular mil foot 2 
Thermal expansion: twice that of steel. Vibration “ 
damping constant: 2.3 (hardened steel—O.01).  Ther- 
mal conductivity: 2 per cent that of copper. These Ri 
characteristics result from use of manganese, to the Ri 
extent of 70 per cent plus, in production of the alloy - 
Indicated specification points are: thermostatic bimet 
als, low temperature resistors, heat expansion elements, i 
% PILOT MOTORS have many other applications, ae heat barriers, etc. Ductility and _ tensile strength are wi 
among which are cooling fans for electronic (=. good and usual rolling, drawing, and machining opera m 
tubes. Let us help you with your fractional H.P. = : 7 uf 


motor problems. Hes tions can be used. Alloy comes in sheet, strip, and rod. 
\W. M. Chace Co., 1600 Beard Ave., Detroit, Mich 


FRACTIONAL H.P. MOTORS 


vs MOTORS * LAMINATED PLASTIC NAMEPLATES 


Serving as an alternate for brass, copper, and bronze, 
LITTLE GIANTS OF POWER these labels bear their legends printed on opaque cellu- 
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Technically-informed supplier = 
of electronic materials . . . 2. 


"ROUND-THE-CORNER 
SERVICE! 


Following are but a few of the electronic 
items regularly handled by your local RCA 
Tube and Equipment Distributor: 


RCA, CUNNINGHAM, and RCA VICTOR 
RADIO TUBES 

RCA SPECIAL PURPOSE TUBES 

RCA POWER TUBES, PHOTOTUBES, 
CATHODE RAY TUBES, etc. 

RCA ELECTRONIC TEST EQUIPMENT 


- also condensers, resistors, rheostats, 
controls, potentiometers, coils, transformers, 
wire, and numerous other radio and elec- 
tronic components produced by many man- 
vfacturers. 





ae 8 | 


ea 
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| ROA TUBE and EQUIPMENT 


DISTRIBUTOR 


Making war equipment that necessitates frequent calls for tubes 
and other electronic components? 

Then get acquainted with your /ocal RCA Tube and Equipment 
Distributor today! 

He may have just what you need in stock for immediate delivery 
upon receipt of a suitable priority. If he doesn’t, he is well equipped 
to get it for you as fast as circumstances permit—and to render 
an intelligent, personalized expediting service all along the line. 

Equally important is his technical knowledge. He has been 
dealing with things electronic since the “knee pants’ days of 
radio. He knows what to use and how to use it. You'll find his 
technical advice and recommendations a big help. 

There are over 300 RCA Tube and Equipment Distributors 
throughout the country. Write or wire for a list of those nearest you. 


RADIO CORPORATION OF AMERICA 
RCA Victor Division, Camden, N.J. 


AN ADVERTISEMENT OF THE RCA TUBE AND EQUIPMENT DIVISION IN THE INTEREST OF 
GREATER SERVICE AND EFFICIENCY IN PRIORITY-COVERED WAR MATERIALS BUYING 
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: Critical 
Materials 
* “Wire - Nuts” 


use NO Lead, 
Tin or Rubber, 
as required for 
solder - and- 
tape joints. 
C on sequently 
they are imme- 
diately 

avail- 
able. 


Solderless, Tapeless Wire ¢ tors 
U N RESTRI CTED for Wire Joints in which 
Solder is Prohibited 
In addition to prompt deliveries for war-job wiring 
assure you Faster, Better Wire Joints. No Special Training Required 
Anyone can make neat, craftsmanlike joints with 


by hundreds of electrical manufacturers in war 
every job. Samples FREE. 


= [DIM “Thermo-Grip 
ELECTRIC SOLDERING TOOLS 


Provide More Heat FASTER! 


production. Sizes for 








The resistance heating principle ot 
IDEAL ‘*Thermo-Grip Soldering 
Tools causes the part touched to come 
to an intense heat, almost instantly 
IDEAL “*Thermo-Grips” are not ordi 
mary soldering irons—but a wick 
selection of soldering tools, each 
designed to do a specific job. 


COMPLETE LINE OF SOLDERING EQUIPMENT 


.. DANI = WIRE STRIPPERS 
Speed Production 


vk 


Stripping ! 
“Hot Blade” Wire Sui; 


POP 5 ? 
amy per, for rapid production 






stripping, quickly removes 
cotton, silk or rubber in- 
sulation from fine stranded 
or solid wire without cut- 
ting, scraping or nicking 
wire. Easy for new oper 
ators to learn. 


MOST COMPLETE LINE 
ON THE MARKET 
Write for FREE Detailed Literature 


IDEAL COMMUTATOR DRESSER CO. 


1008 Park Avenue Tree Mette) 
OFFICES IN ALL PRINCIPAL CITIES 





IDEAL “Wire-Nuts” 


‘*Wire-Nuts” Used 


lose acetate sheets 0.010 in. thick with 0.020-in. 
of transparent acetate laminated on both sides, 


die-cut, stamped, and formed to needed shape. Fite 
resistance is effective to a temperature of 200 deo pr 

Ss 0, 
Plastic Fabricators, Inc.. 


cisco, Calif. 








500 Sansome St., San F 


POLYSTYRENE SHEET INSULATION 


Tough and flexible sheet insulation is for high fye. 


Properties make the materia 


applications. 


quence, 


layers 
; ; ; Plates 
can be supplied in color as required and can be drilled 


ran- 





suitable for specification in condensers, cables, and such 
Ma- 


terial, as illustrated, has been produced for use as re- 


punched parts 


° ° ‘ 1, “4 
tainer plates or mats in storage batteries. 


Box 1620, Hartford, Conn. 


oe) 


as washers, disks, and the like. 


HIGH SPEED, HIGH VOLTAGE RELAY 


| "lax Corp., 


\rranged to provide magnetic holding in both post 


tions. This unit is recommended for use as a keying 





or break-in relay for 


ing at 20 cycle, it has contacts rated at 1000 volt, 
ft. 


megacycle at 30,000 
10.000 volt at sea level. 


aircraft radios. 


altitude. 


Capable of key- 


Insulation 


iS 


() 


for 


Design is such that the norma 


ELECTRICAL MANUFACTURING 





cak 
SW: 
eq 
anc 
not 
ash 
ble 
cor 
anc 


tio 
bes 
Wi 
des 


in 


NE’ 




















avers 
lates 
Fire. 


¥ ROCKBESTOS 
is | Wire and Cable 
| WON’T CRACK 


IN BLISTERING 
APPLICATIONS 








id such 
Ma- 

as re- 

- Corp. 


LY 
h posi- 


keying 


Why Rockbestos Permanent Insulation 
Prevents Premature Wire Failure 


A tough, rugged asbestos braid, resistant to heat, flame, moisture, oil, grease and 


corrosive fumes, 
2 Felted asbestos insulation impregnated with heat-, flame- and moisture-resisting com 


pounds will not dry out, become hard and brittle, or burn. Also serves as a heat 


barrier against high ambient temperatures. 



















Lubricated varnished cambric for high-dielectric strength and added moisture re 


sistance, protected from heat, flame, and oxidation between two felted asbestos walls 


Felted asbestos insulation that withstands conductor-heating overloads and won't 


Rockbestos permanently insulated wires, liairia, evan ‘eliiek whan eel onmeinaaiaaia ame 
' cables and cords keep instruments, motors, 5 The conductor is perfectly centered in helically applied insulation and will always 
switchboards, rheostats and other electrical remain so. 


— ’ , ! 
122 different wires and cables developed for severe 


equipment and apparatus operating efficiently 
and dependably despite high and even ab- 
normal temperatures. The tough, permanent 
asbestos insulation won't bake brittle, crack, 
bloom, rot, or swell under various severe 


operating conditions by Rockbestos 


WON'T bake brittle, bloom, burn or rot — RESISTS moisture, oil, grease and fumes 





conditions. It resists heat, flame, moisture, oil, grease, to inv estigate your wiring problems and make recom- 
and corrosive fumes. mendations. Write to the nearest branch oflice or: 


Rockbestos Products Corp., 785 Nicoll St., New Haven, Conn. 


ROCKBESTOS 


Insure your equipment against performance rag 2 
tion caused by premature wire failures — with Roc 

bestos, the wire with permanent insulation. 122 different 
wires, cables and cords, stemming from the three basic 








| kev- 
sar x) designs illustrated, are giving trouble-free performance Th Wi ° h P | | ° 
volt, . in many tough applications. Our engineers will be glad e Wire wit ermanent insulation 
nm 1s 10F 
norma NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 
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Yourne doing a real 
service helping cus- 
tomers train green 
hands by equipping 
your machines with 
eutomatic control. 
Time switches are the 
best control for cer- 
tain jobs. 


Here’s a Good Example 


Two G-E time switches control the operation of this oven 
which bakes meter coils after dipping. All the operator has ti 
do is fill the oven, push the start button, and remove the coils 
when a lamp lights at the end of the baking period. 

One time switch starts the exhauster before the oven heat 
is turned on—assuring complete ventilation. The other 
turns on the control circuit for the heater, also turns off the 
power at the end of the drying period. 


Facts about the Time Control 


These G-E general-purpose time switches (Type T-44) 
open and close circuits on a predetermined schedule, with a 
minimum interval of 45 minutes. They are Telechron motor 
timed. Contact rating, 35 amp at either 115 or 230 volts. 
Bulletin GEA-1427 gives full data. Ask your G-E office for 
a copy, or write General Electric, Schenectady, N. Y. 


Interval timer Cyclic timer Vacuum-tube Time-delay 
Send for Send for timer relay 
GEA-1771 GEA-2963 Send for —Send for 

GEA-2902 GES- 2616 


These are but a few of the many G-E timing devices 
available. If you have a timing problem that these 
will not solve, ask the G-E office to recommend equip- 
ment for your specific need. 

Also, ask for our handy chart (GES-2608) that will 
help you select the right G-E timer for any application. 


holding flux 1s bucked out by current through the othe 
' T 


coil so that each position is maintained Magnetically 


\nti-bounce contacts and balanced construction make 
the unit able to withstand 20 G. vibration. Connee. 
tions are four pole double throw with 12 and 24 vok 
de. coils consuming 5.5 and 17.0 watt in the first and 
second positions respectively. Size is 274 ¢ by 3% by 
21% in. Weight: 17 oz. Allied Control Co., 227 Ful. 
ton St.. New York, N. Y 


NON-CRITICAL PULL SWITCH 


\ctuated by a steel lever and housed in a plastic case 


device rates at 10 amp. 125 volt. Special “T” rating 


indicates successful completion of test involving 12,000 
pulls on a cold, high wattage, type C lamp with surge 
current of 80 amp. Types are illustrated for flush 
mounting and for stress mounting such as replacing a 
link ina chain. MeGill Mfg. Co., Valparaiso, Ind. 


RUBBER-LESS, TIN-LESS WIRE 


leaving only the copper conductor as a critical mate- 
rial, the supplier insulates this wire with a combina- 
tion of newly developed dielectric and a specially treated 
paper to eliminate previous tinning and insulating ma- 
terials. Fire and moisture resistance are still provided 
to conform to the stringent requirements of the types 
which have been redesigned. National Electric Prod- 
ucts Corp., Fulton Bldg., Pittsburgh, Pa. 


ARC-RESISTANT COATING FOR PLASTIC 


\pplied by dipping, spraying, or brushing, this ma- 
terial increases the resistance of phenolic plastic sur- 
faces to voltage breakdown and arcing. After being 
coated, the plastic part is baked for 1 hr. at 100 deg. F 
Tests conducted on phenolic plastic disks show that 
three applications of a 7500 volt are will break through 
the untreated sample but that application of the coating 
gives resistance to 80 arcs at 3 sec. intervals before 
tracking. Insl-x Co., 857 Meeker Ave., Brooklyn, N. Y 


POLYMERIZING INSULATING VARNISH 


Heat-induced, chemical polymerization causes solidifica- 
tion into the deepest winding interstices. This avoids 
surface sealing with uncured varnish left in the coll 
interior and imparts ideal bonding for magnet wire 
and insulating materials subjected to great centrifugal 
force in revolving equipment. Indicated for use with 
all types of bare, plain, synthetic, textile, and glass 
insulated wires used in general industrial and prect 
sion equipment, this black varnish has high dry and 
wet dielectric strength and good resistance to wate, 


ELECTRICAL MANUFACTURING 


wit 


That 
product 
put it te 
board | 

They 
means | 
know tl 
jobs, th 
that no 


How 
Mak 


tappiny 
Where 
elimin: 
Self-tay 
inates | 
scarce | 
washer 


weldin 















































Other 
tically. 
make 
Onnee- 
4 Volt 
St and 
3Y by @ 


7 Ful. 9 


uUcdudow Nery fastening job 
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~~ ae ASK—“Why Can’‘t It Be Done the Simple Way ee CallinaP-K Assembly Engineer to check over 
wrovided fastening jobs with you. He can show you how 


: | with time-saving P-K Self-tappi 2 : | 
- ad with time ee K Self tapping Screws to search out ALL opportunities to apply P-K 
iC TOK ‘ - . s 
; mn . . . ° . . ye of 4 ao  e > e f > 2 . 
j [hat question is standard practise with hundreds of engineers and - lf ae a . — ae - I . a _ 
: ‘ ‘ : om . n they will do the job better anc 
| production men who are trying to conserve vital time and labor. They ; _— ie sie inh : a coer ; hiv detail 
: ; ; : a aster. you prefer, mail in assembly details 
STIC put it to themselves, and to their associates... not only atthe drafting | : - , 
; ; i for recommendations. 
this ma board but also on the production line. : a 
stic sur- | They don’t expect Parker-Kalon Self-tapping Screws to be the best Change to Self-tapping Screws Overnight . . 


r hei : WR . eas No matter what kind of material you’re work- 
er being means of making EVERY fastening under ALL conditions. But they ; , 


oo F . ahs , ing with...light or heavy steel, cast iron, 
) deg. | know that, for a very large percentage of metal and plastic fastening h . . eae si lovt P-K 
hat , ; ' 4 aluminum, brass, plastics... you can adopt P- 
low th jobs, these Screws offer a combination of ease. speed and real security : I : . i 


throug! Self-tapping Screws to advantage. And you can 


that no other fastening device or method ean match! 


e coating make the change-over without interrupting pro- 
s before How to Save Operations... to Save Vital Time and Labor duction. No special tools or skilled help are 
n, N. } 


required. Parker-Kalon Corporation, 198-200 


Varick Street, New York, N. Y. 


Make it your practise to see that you can’t employ the simple Self- 

JISH tapping Screw method before you put up with a more difficult one. 
lidifics Wherever P-K Self-tapping Serews can be used, operations will be 
SOLE Cd ie 5 ‘ ; : : : 
io evel eliminated, vital time and labor will be saved. You merely drive P-K 


the coil Self-tapping Screws into plain. untapped holes. Such simplicity elim- ; ws 
net wire inates tapping and tap maintenance ... solves the problem of getting = 


ntrifugal scarce taps... stops fumbling with bolts and nuts and placing of lock . 
use with washers... does away with inserts in plastics... cuts out riveting and DT eae 
ind glass welding in hard-to-get-at places. 


nd preci 
dry and 
to water, 


PN Ee e Staats 
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oELF-TAPPING SCREWS FOR EVERY METAL AND PLASTIC ASSEMBLY 


Give the Green Light . to War Assemblies 

















PERMANENT 
WN abs 


SAVE Energizing Power 
by Utilizing Properly Designed, 
Processed and Assembled Per- 


manent Magnets 


HE utilization of permanent magnets has grown 
by leaps and bounds during the past few years. 
Better designs, better steels, better production 
methods . .. all have contributed to the broadening 
use of permanent magnets. 


The power saved over that required to energize 
electro-magnets is so inviting that every manufacturer 
of equipment now employing electro-magnets should 
investigate the possibilities inherent in permanent 
magnets. He should investigate, for example, what 
might be done with ALNICO and NIPERMAG, two 


superior steels for permanent magnets. 


Our engineers are available for consultation should 
outside help be desired. 


CINAUDAGRAPH CORPORATION 
3-CC-4 STAMFORD, CONNECTICUT 




















































acid, oil, alkali, abrasion, and carbon tracking, Ap- 
plied by atmospheric dipping or vacuum impregnation 
the material can be polymerized in any*type of baking 
oven or heat lamp installation. Degree of cure Pe. 
be controlled by temperature and baking cycle changes. 
John C. Dolph Co., 168 Emmett St., Newark, N. 


DOUBLE-CONTACT CANDELABRA PILOT LIGHT 


\vailable in amber, blue, green, red, white, yellow, and 
clear, color is achieved either by smooth, rear-frosted 
jewel and color disk or 
colored, faceted lass 
jewel. Diameter is 1 jp. 
Terminals can be either 
screw or soldering and 
socket fits double con- 
tact, bayonet candelabra 
hase bulb. Parts are 
burnished cadmium plate 
except bezel which js 
chrome and _ slip fitting, 
Bulb can be removed 
from the front. Special 
stvle is provided for re- 
sistance to 200-hr. salt 
spray test. Drake Mfg, 
Co., 1713 W. Hubbard 


St., Chicago, Il. 





CUSTOM-MOLDED SYNTHETIC RUBBER 


Compounded to give resistance to oil, gasoline, chem- 
icals, and aging. Synthetic is offered in molded, fabri- 
cated, and bonded construction in tough, resilient parts 
to suit the particular requirements of the engineer- 
designer. Precision work is featured and short de- 
livery times can be met. Samples, certified test results, 
mold charges, and production rate quotations are sup- 
plied for each inquiry. Lights Inc., 1111 S. Fremont 
\ve., Alhambra, Calif. 


MOISTURE-RESISTANT SELENIUM RECTIFIER 


Changes in element contour and assembly have been 
made to facilitate coating of all exterior surfaces. 





Petal-shaped brass contact washers have given way 10 
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RELAYS FOR SINALL-SPACE USE 


It’s much more of a trick to make a fine, 
accurate wrist watch than it is to produce an 
alarm clock. Similarly, the task of making 
really dependable and durable midget relays 
is one that calls for the best that a specialized 
manufacturer, already accustomed to high 
standards of quality, can give it—and here 
Struthers Dunn engineering excels. 


Ee 


As a result, Dunco Midget Relays have 
established new standards of performance in 
a wide variety of applications where space is 
at a premium, and where dependability under 


exacting conditions of use is essential. They 
are produced in dozens of standard and special 
types and sizes for almost any requirement. 
Dunco Midgets are Underwriter approved. 


<i 
- 


oh die Na 


26 Dunco representatives located in every major 
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war equipment manufacturing center throughout the 
U. S. and Canada are trained to help you in all 
problems of relay selection and use. Write or wire 
for address of your nearest representative. 


STRUTHERS 


1321 ARCH STREET 





UN, inc. 


PHILADELPHIA, PA. 





x 
11 ELKINS STREET — SO. BOSTON, MASS. 
TIC SPECIALISTS FOR OVER 30 YEARS 





Strip varnish from armature 
coils this fast Oakite way! 


Motor reoullaers now using the performance-prove 

Oakite method for stripping varnish from burnt-c 

armature coils report an APPRECIABLE SAVING ir 
time and manpower as we 3 marked impr 


over results previously secured 
Mere is how its done 


Coils are soaked in a solution of Oakite Test 
X or other recommended high-speed, heavy- 
duty Oakite material, then rinsed. Not only are 
varnish, grease, oil and dirt THOROUGHLY 
removed, but insulating tape can be readily 
unwound. . . without cutting or scraping! Sub- 
sequent repairs are made more quickly, easily. 


You will also find that motor housings, gear cases, bru 
holders, commutator bars and many other electric 
parts can be effectively, speedily cleaned in the samé 
solution. Write TODAY FU nformation FREE 


on request 


OAKITE PRODUCTS, INC., 18H Thames Street, NEW YORK, N. Y. 


Technical Service Representatives in All Principal Cities of the United States and Canada 


OAKITE @# CLEANING 


MATERIALS... METHODS... SERVICE Vi FOR EVERY CLEANING REQUIREMENT 
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plain metal washers whose peripheral surfaces are un 
broken. \WWhen assembly 1s complete, rectifiers are 
given a moisture protective coating to inake them fill 
the requirements of the armed torces. Design consid. 
erations of similar importance for such service are com 
pactness, dependability, long life, lightness, and elec 
trical and mechanical 


stability. International] Tele. 


Broad St. New York 


phone and Telegraph Corp., 67 


a. ¥. 
LIGHT WEIGHT LIQUID LEVEL TRANSMITTER 


Indicated specifically for use in fuel measuring systems 


of heavy bombing planes, umt is 72 in. long, weighs 


only 7 Ib.; can be supplied longer or shorter for other 
points of specification. Tube contains cork float with 
sliding fit on square shaft which 1s rotated by action of 
float finger in spiral guide cut in the tube. Rotation jg 
translated into instrument panel indicator reading 
through a de. selsyn system and magnetic coupling 
which insures positive liquid seal at the tank 


Electric Co., Schenectady, N. Y 


General 


CHEMICAL-RESISTANT FIBROUS PLASTIC 


Bearing high resistance to chemicals other than strong 
alkalis, this product is durable, smooth, and non-shat- 
Fensile strength is 4500 to 9000 psi., while 
compressive strength varies between 15,800 and 35,200 


tering. 


psi. depending on direction. Machinability is good, col- 


¢ 
s 


ors are medium to dark shades, and water absorption 


tests of 48 hr. show 0.22 to 2.39 per cent. Specific 
gravity runs between 1.39 and 1.45. Keves Fibre Co., 
Waterville, Maine 


Those dimensions given for a Monitor Controller 
on p. 106 of the February 
1943 issue of ELECTRICAL MANUFACTURING, applied t 


Co. solenoid motor starter, 
the size of the unit; not to that of the enclosing case. 


HAROLD P. WESTMAN, former secretary of the 
Institute of Radio Engineers (addressing the |. R. E 
annual winter conference ) 

“There can be only one economy in wartime. Ka 
item must be produced in the shortest time with the 
least expenditure of materials and manpower. The tre 
mendous importance of radio in this war has increased 
pot 


This re 


the demand for experienced personnel to_ the 
where the supply is hopelessly inadequate. 
quires the utilization of non-engineering personnel 1 
where a suffice 


ll places brief training period will 


Specifications must be simply and clearly phrased 
interchangeability are 
also thought of in peacetime as primarily a benefit t 
While this is still a vital factor 


conditions, the 


Dimensional standards to secure 


the ultimate consumer 
under wat henefit goes much farther 


\ manufacturer who is building equipment for seve 


branches of the armed services mav require sever 


one pr wductiol 


could not 


thousand components of a given size on 


schedule and a few dozen for another He 


previously combine the orders to the parts manutac 


turer because the type number was not the same and 
there might be other subtle differences. | nified pro 
curement specifications will clarity this situation to the 
concerned ig 


benefit of evervone 
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Which MOTOR for you ya 


No matter what your engineering-design problem may be, there is probably a direct lead 
to the solution of its motorization angle in the tabulation below. Large or small, Standard 
or special, the motor offerings of advertisers in ELECTRICAL MANUFACTURING are com. 
prehensively covered. 


To use, merely select the basic character of the performance desired 
classifications and sub-classifications ) with due regard for the realities of the to-be-available 
energy supply (as covered primarily by the A, B, C, D and E key letters). 


from the various 


Relate all other 


d 





A—SINGLE PHASE 





B—POLYPHASE ta 
C—DIRECT CURRENT = 
D—UNIVERSAL ' 
E—TORQUE = 

= 

gyec |_Miniature < 1/50 A 

ne Fract., | 50-1 

SE | Integral, 1-73 

=o Large > 7'4 

Constant ra | 
“Synchronous ; a 
a Varying - 
&) Adjustable 
|i 
2) Multi i 
High 7a, 
| Reversing a A 
| Split-phase caine is 
| Resistance-start 
Reactor-start 
| Capacitor-start 
| Capacitor A 
n Series / 
| Repulsion 
| Compensated repulsion 
- : 


Repulsion-start induction 


Repulsion induction 


| Squirrel cage 

Wound rotor 
Shaded pole A 
| High cycle 


m| Normal torque 





© normal starting current 
=_ | —_ 
OE| Normal torque, 
7D low starting current 
BS High torque, 
<- low starting current 
Sc) High slip 
Ys i— 
| Low starting torque 
Os normal starting current 
bpd 
oe Low starting torque 
~ low starting current 
es EN. | 
Low voltage < 110-220 A 
Open A 
Protected A 
=| Enclosed \ 
a 
=<) Splash-proof 
= Explosion proof 
Fan cooled A 
Pipe ventilated 
r= | Horizontal A 
Z| Vertical \ 
| Flange 
& | Bracket 
©) Resilient 
—~ 
=| Shaftless 
ee | 
: Sleeve 
FE Oilless A 
Z| Ball 
on et | — 
ron Tapered and straight roller 
eS 
Speed reducer A 
.f) Clutch A 
wat fx | - ave 
<<! Brake 
4 ce . 
OF Governor control 
p= |—— 
= <| Temp. prot 
Pd Eanes ent 
“=| Centrifugal switch 
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General Electric 
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om war time product? 


desired features and the makers who supply such components can instantly be identified. 





























a Thus, the availability of any desired feature or characteristic as well as the nature of the 
a Os = : oe ¢ o 4 +. S , fs 
a complete offerings of any manufacturer are quickly known. 
For any further information that may be required, qualified readers are invited to write 
ou our Director of Reader Service. 
ible Specifiers should have a working knowledge of applicable WPB restrictions; see ‘“Stand- 
ther ard Motors and Contro!s Will Take Stepped-Up Loadings” (Elec. Mfg. Nov. 1942, p. 40.) 
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Our catalog is no colorful pic- 
ture book—but it is easy to 
use and easy to find things in. It was devised 
for the superintendent, the master mechanic 
and the purchasing agent. It is a catalog of 
standard and special screws—wood or metal 
—stripped right down to facts and specifica- 
tions. If you haven’t a copy, please send for it. 





MACHINE SCREWS PLASTIC INSETS 
SHEET METAL SCREWS HOLDING PINS 
MACHINE SCREW NUTS SPECIAL RIVETS 


All types of heads and threads 


> [NEWIENGLAND BSCREW.CO1| 


KEENE, NEW HAMPSHIRE 


INCORPORATED 1892 


©. the Proven, precision Fenwal 
Thermoswitch, plus | the new 
Coupling Head equals (@ compact, 
convenient, complete protection for 
lead wires. Couple to any standard 
vapor or moisture-proof electrical 
fitting. 


Rating: -100° to 600 F contocts 10 amperes, 
115 volts, sensitivity 1°F., 4/2" overall 
pipe threed, unoftected by vibration write for 


specifications on 25 ampere capacity 


May we assist in the solution of 
your temperature control problems. 











10 MAIN ST. 


ASHLAND 
MASSACHUSETTS 


ee 
WIRING DEVICES 


ANS AANA 


Continued from p.79 
seamless bronze barrel overhangs the wedge to provide 
a deep recess that supports the insulation and cushions 
the strands against flexing and vibration. The barre] 
itself is insulated with a plastic sleeve which is a part 
of the terminal. Serrations inside the wedge provide 
maximum contact and gripping area. The wedge js 
normally held in place at the end of the seamless bronze 
barrel into which it is forced by a special tool in a single 
operation. All strands of the conductor are drawn 
together under great pressure to form an excellent elec- 
trical connection as strong mechanically as the wir 


and insulation used. 


WIRING AND SHIELDING 


OW TENSION wiring in combat aircraft usually 
:. consists of small groups of single conductor Wires 
varying from No. 22 to 0000, with an insulation of 
synthetic rubber or resin and a protective covering of 








ATERTIGHT pier type ship connection box con 
taining 4-1500-amp., 375 volt dc. single pole 
receptacles, 6-400-amp., 230 volt dc. single pole recepta- 
cles, 2 interlocked with quick make and break switches, 
two not interlocked, and 2-600-amp., 115/230 volt de 
three-pole receptacles interlocked with two pole quick 


make and break switches. This unit is for surface mount 
ing and is of welded steel construction 


asbestos, lacquered cotton or glass.  ¢ onductors, which 
also are used in radio sets, are formed into cables or 
unit assemblies covered with wire braid for mechanical 
protection and radio shielding. They are cut to length 
and marked by numbering on lugs or clips or printing 
on the wire coverings. Some wire markers are made 
of varnish-impregnated, insulating tubing with printed 
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Photo A... shows a special Leland gener- 
ator for testing electrical aircraft equipment. 
Originally designed for our own laboratory, it 
~ contained so many important features that 
BO Me Mic lo 








Photo B . . . shows a special Leland DC to AC 
shock proof set for marine service. Has a speed 


governor to control frequency to within 1% 
variation. 
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m Leland Electric generators are in the front 





lines both at home and overseas. They are 
‘‘doing their bit’’ on the home front by 
powering the controls on a wide variety of 
equipment turning out tanks, guns, ships, 
etc. The selection of a Leland to power the 
controls on the giant Monarch lathe, here 
shown, is just one instance of the many 
home front applications to which these 
generators are being applied. 


On the War front Leland generators are 
winning still greater approval and accept- 
ance. War demands have prompted the de- 
velopment of new and unusual designs, 
many of them only yesterday considered 
impossible. Two such designs are shown. 


Today, Leland production is devoted 
largely to generators, alternators, and com- 
parable designs for the armed services... 
Army, Navy, Air Forces, Maritime Commis- 
sion... where extreme precision is vital. 


Tomorrow, the wealth of experience and 
new techniques gained will become avail- 
able to our customers and the new friends 
we hope to acquire. 


LELAND ENGINEERING SERVICE IMMEDIATELY 
AVAILABLE ON POST-WAR PROBLEMS 


THE LELA IC CO. 
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HARPER ozocke on 


TOTTaniiit 


\ 
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mates 


EVERLASTING 
FASTENINGS 


THESE 
FORMS 


Cap Screws: 
Hexagon head. 
Flat Head. 
Round head.... 
Fillister head... 
Special. . 

Bolts: 


Carriage... 
Flat head 
Round head 
Oval head... 
Hangor. 
Stove 
Special. . 
Screws: 
Thumb 
lag 
Machine... 
Wood. 


Knurled 
Special 
Studs - 
Threaded Rod 
Nuts: 
Knurled 
Heavy American 
Standard 
Light American 
Standard... 
Regulor American 
Standard 
Machine screw 
Castellated 
Wing 
Special 
Cap 
Washers: 
Regular 
Lock. ... 
Counter sunk 
finishing 
Special... 
Cotter Pins 
Rivets.... 


Bronze 


To Order 
STOCK 
STOCK 
STOCK 

To Order 


STOCK 
STOCK 
STOCK 
STOCK 
STOCK 
STOCK 
To Order 
To Order 


STOCK 
To Order 
To Order 
To Order 


To Order 


STOCK 
To Order 


STOCK 
To Order 
STOCK 
To Order 


To Order 
To Order 


To Order 


To Order| To Order 


In the above table, ‘‘“STOCK"’ 
means carried in stock; **To 
Order’’ means made to order. 
Harper stocks a total of 4320 


iterns . 


. . large quantities of 


each. Many are ‘‘Unusual and 


hard to get.”’ 


Besides, the 


Harper special order depart- 
ment is fully equipped with 
dies, tools, taps and special 
machinery to make a variety 


THESE 
ALLOYS 


Copper |Everdur 


To Order | STOCK 

To Order | To Order 
To Order |To Order 
To Order |To Order 
To Order |To Order 


To Order| STOCK 
To Order} STOCK 
To Order 
To Order 


STOCK 


To Order 


STOCK 
STOCK 
STOCK 
STOCK 


To Order 


STOCK 
To Order 
| 


To Order| STOCK 


| STOCK 
STOCK 
STOCK 
To Order | To Order 
STOCK 
To Order| To Order 
To Order! To Order 


STOCK | STOCK 


STOCK 








Stainless 


STOCK 
To Order 
To Order 
To Order 
To Order 


STOCK 
STOCK 
To Order 
To Order 
To Order 
To Order 
To Order 
To Order 


STOCK 
STOCK 
STOCK 
STOCK 


To Order 


STOCK 
To Order 


To Order| To Order 


To Order |To Order | To Order] To Order 


| To Order 
STOCK | STOCK 


STOCK 
STOCK 





of ‘‘super-unusual and out of 


the ordinary” 


fastenings. 


You Need Our Catalog 


. and reference book. 80 


pages—4 colors 


193 illustra- 


tions—numerous tables and 


other data. 


Free when re- 


quested on company letter- 


heads. 


THE H. M. HARPER COMPANY 
2609 Fletcher St. 






45 W. Broadway 


Chicago 


New York City 


CONNECTIONS 


ad ae) a 






SNAP SWITCH FOR FASTENING 
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fuse box assembly (A 
with assembled terminal 
block and spare fuses. (B) Re- 
sistor box assemblv for units 
of the ferrule type. (C) Deep 
drawn 16 gage box typical 
of many used to house 
combat unit 
Boxes are produced 


switches in 
service 


in asingledraw ing operation 


B 





LL 
SCREWS 


CLIP 
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me 


4 Sa 


CAP- PROTECTOR 
RRL) 


symbols coated to make them oil and gasoline prooi 


Plugs form connections from device to device 


Universal application of radio on military and marine 


aircratt, 


as well as on tanks and other combat untts, 


makes it necessary to eliminate interference which may 


occur due to pickup and grounding of stray currents 


by low tension lines. 


High tension leads running from 


magneto to spark plugs must be shielded as well. Wires 


may also absorb and radiate rf. 


interference 


Bends in rigid aluminum conduit are difficult and 


it has a tendency to break when connected to vibrating 


parts. 


Thus, four-wall, interlocked, flexible, aluminum 


shield tubing with bituminous treated cord packing and 


aluminum wire braiding is used. 


\ synthetic tubing 


cover is placed over the basketweave wire braiding 1m 


some cases to make the conduit more 
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These Octal Base Units 
ore typical of Sprague 
Electrolytic Capacitors 
that are meeting with 
widespread faver. 


PA) ee 


a ae 


haa a) 


Tm OM ACE 
ing specifications on land, 
at sea, and in the air 





HANDLE TODAY’S CAPACITOR JOBS 
with SPRAGUE ELECTROLYTICS 


Prsulity, we're looking for the people, 
military or civilian, who “don’t like elec- 
trolytics”. We keep hearing about them, but 
never quite catch up with them. When we 
do, we’re not going to argue. We simply 
want to find out what performance they 
need, then give it to them—in electrolytic 
capacitors that can be delivered almost in 
the time it takes to arrange priorities on 
certain other types. 


Actually, Electrolytics have far more than 
small size and light weight to recommend 
them. They meet all specifications: salt-air, 
reduced pressure, reduced and elevated 


temperatures, transients, reversed voltage, 


GET THE PROOF! — pur your capacitor problem up 


to Sprague engineers. Let them prove that Sprague 
Electrolytics will do your job — and do it right. 








r.f. impedance, and many more. They fly. 
They swim. They even sit unused for months 
and are still ready to go at the flick of a 
switch. They can be sealed as well as any 
condenser type—and they’re adaptable to 
many designs and combinations, from the 
popular octal base types shown here right 
along the line to whatever may be required. 


SPRAGUE SPECIALTIES COMPANY 
North Adams, Mass. 


SPRAGUE ELECT ; 
ROLYTIcs | 
for PORTABLE EQUIPMENT) 
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MANUFACTURERS OF A COMPLETE LINE OF RADIO AND INDUSTRIAL CAPACITORS AND KOOLOHM RESISTORS 
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In War, as in Peace... 


CERRO ALLOYS ; 


( SAVE TIME and CUT COSTS! . 
Biro Sci cdl eo ACRK NK 


CERROMATRIX (Melting Temp. 250° F.) For securing 

punch and die parts, anchoring machine parts without expensive 
ian fits, short run forming dies and other metal-working 
applications. 


CERROBEND (Melting Temp. 158° F.) Used as a filler in 
bending thin-walled tubing to small radii. Easily removed in 
boiling water. Also used for aircraft assembly jigs, templates 
for forming dies and other purposes. 


CERROSAFE (Melting Temp. 190° F.) Used to accurately 
proof-cast cavities such as molds, gun chambers, forging dies, 
etc. and for many similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smeiting & Refining Works 
ANSONIA, CONN., Jackson Associates 

BOSTON, MASS., Jackson Associates 

PHILADELPHIA, PA., Castaloy Metal Sales Company 
CHICAGO, ILL., Sterling Products Co., inc 

CLEVELAND, O., Die Supply Co. 

DALLAS, TEX., Metal Goods Corporation 

DETROIT, MICH., Castaloy Meta! Saies Company 
HOUSTON, TEX., Metal Goods Corporation 

KANSAS CITY, MO., Meta! Goods Corporation 

LONDON, ENG., Mining & Chemical Products, Ltd. 

LOS ANGELES, CAL., Castaloy Meta! Sales Company 
MILWAUKEE, WISC., Harry C. Kettelson, Inc. 
MINNEAPOLIS, MINN., Northern Machinery & Supply Co. 
MOLINE, ILL., Sterling Products Co., Inc. 

MONTREAL, CAN., Dominion Merchants Ltd. 

NEW ORLEANS, LA., Metal Goods Corporation 

ST. LOUIS, MO., Meta! Goods Corporation 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET S S NEW YORK, N. Y. 


Dead Front, Safety Type 
Switchfuz Switchboard, 
with hinged pull-out 
type units 


Distribution Type 
Switchboards 


are built in a wide variety of types, to meet all industrial 
conditions — Live Face; Dead Front; Safety Type, Switch- 
fuz, Shutlbrak, or Circuit Breaker . . . They are assembled 
complete in the factory before shipment, and, as far as 
possible, are shipped with all apparatus (except instru- 
ments) in place... Special engineering service is avail- 
able . . . Quotations will be submitted upon receipt of 
specifications and complete list of requirements. . . Send 
for complete catalog data. 


Peel weg te leis: 


ELECTRIC COMPANY 


ST.LOUIS 








and abrasion-resistant and easier to clean, 


é as when 
used ahead of the fire-wall where frequent cle aning js 
necessary. 

On naval units, from patrol boats to battleships 
basketweave, bronze-wire-braid shield is useq 


; : , 4 s for 
mechanical protection, radio shielding, and as a paint 
holder for protection against moisture. Here the 


bronze wire is woven over the insulated conductor 
\n example of a two-conductor, rubber insulated 
leaded and armored construction is (a) tinned, strand. 
ed conductor, (b) rubber insulation, (c) rubber filled 
tape, (d) two conductors cabled with fillers, (e) ryp. 
ber filled tape, ({) lead sheath, (g) bituminous com. 
pounds, (h) rubber filled tape, (1) bronze-wire basket. 
weave armor, and (j) paint applied after installation 

One form of metal shielded wire or cable suitable 
for certain military uses comprises a wire or cable en- 
closed in tubing of seamless aluminum (or copper, 
tinned or otherwise) with an o.d. of 0.018 in. min. to 
pro 
vides shielding against inductive coupling, electrical jp- 


1 in. for multi-cable types. This arrangement 


terference, noise, moisture, and damage. Besides pro- 
tecting the wire against corrosion, abrasion, oils, alkalis. 
solvents, etc., the shell is light in weight and produces 
added stiffness, yet can be bent to smallest radius for 
intricate wiring arrangements. 


CONDUIT AND FITTINGS 
| VIT TINGS used with airplane shielded conduit for 
connecting with various electrical outlets include 
ferrules, conduit nuts, lock nuts, bulkhead connectors, 
elbows, etc. They are made of aluminum to prevent 


the possibility of electrolytic corrosion between dis 
similar metals since the structural parts of the plane 


PRINCIPAL NAVAL WIRING BOXES 


Branch 





Feeder distribution Shore connection and 


Branch junction Feeder junction terminal 
Connection Jack Supply panel 
Distribution Telephone connection 









Feeder connection 


are aluminum alloy. Fittings are available in’ such 


styles as straight, 90 deg. and 45 deg. coupling assem- 
blies; corresponding types for bulkhead connections ; 
coupling assemblies for junction box connection; and 
an auxiliary conduit junction assembly with four con 
nections at right angles to one another. 

Flared and straight-wall ferrules, as well as those 
having outer and inner lips, are swaged by specially 
designed, double-beading machines and by hand tools 
during repairs. In another form of light, flexible, non 
metallic conduit the ferrules are crimped onto the ends. 

Junction, terminal, fuse and resistor boxes are in use 
with both shielded and unshielded aircraft electrical 
systems. 

Small boats usually have de. equipment while large 
boats are equipped for ac., such as 440-volt 3-phase, 60- 
cvcle, although there are exceptions. Thus a 135-ft. 
motor minesweeper may be equipped for either ac. or 
de. In small boats, feeders run fore and aft from 
switchboards to fused distribution boxes without 
switches. 

Watertight single receptacles, junction boxes, etc., 
on naval vessels are often of brass with leaded pipe 
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a MAGNET wieReE 
Me en- 
Copper, 
oe SQUARE and RECTANGULAR 
it pro 
ical in- They save space 2 ways 
eS pro- 
alkalis, 
oduces —o and rectangular Formex* is a new 
lus tor ° oe 
answer to the old problem of obtaining com- 
pact, easy-to-wind coils. Here are Formex magnet 
wires that save even more space than round Formex 
besitos because the corners, like building blocks, fit tightly 
include and accurately together -— filling all the waste 
lectors, triangles of space that are unavoidable with 
Ailghes round wire. 
‘ll dis 
» plane To the space-saving advantage of round Formex 
ES magnet wire is now added this new space-saving 
svemnnedl factor of square and rectangular Formex. Like round 
10n an 
Formex, square and rectangular Formex is flexible, 
nnection smooth, and capable of being wound at high speeds 
without danger that the insulation will crack or 
n such pull away from the conductor. 
asseim- 
‘tions : Formex magnet wire, as proved by years of out- 
n: and standing service in the field, saves time because the 
oe insulation is tough, and flexible. It stands up under 
s those all kinds of treatment, and needs fewer repairs and 
pecially replacements than conventional wire. 
dl i ols - ‘ - . 
! Zs i For further information on the use and selection of 
e, no i . 
e ends magnet wire, ask your G-E office for Bulletin GEA- 
Pin use 3911, or write General Electric, Schenectady, N.Y. 
lectrical * Reg. U.S. Pat. Off. 
le large én 
wg GENERAL) ELECTRIC 
135-ft. 
r ac. or 
it from 
without 
es, @ICc., 
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HOLTITE 


Your complete fas- © 
tening requirements 

can be fully supplied 
from the complete line of 
precise, rugged, uniform 
FE OLTITE assembly units. 
From metallurgical control 
of raw materials to final in- 
spection these Scientific 
Sentinels of Safety are pro- 
duced with the uniform 
precision of small tools to 


NEW BEDFORD, 





| Fastenings 


insure time-saving ap- 
plicationand faultless, 
enduring service. Spe- 

cial Parts and Fastenings 
made exact to specifications. 
HOLTITE Screws, Bolts. 
Nuts and allied fastenings 
are used in practically al) 
weapons of war to provide 
that trouble-free perform- 
ance so essential in the 
war production program. 


Buy More War Bonds 
We are 100°, subscribed to more than 10’, of Pay Roll Deduction 


TE 
See Oh 





MASS., U. S. A. 






































threads. However, the tendency is to use steel boxes 
of either the drawn type (3 to 5 in. size) or the folded 
watertight and non-watertight types. all having a thick. 
ness of 0.062 in. except in the larger sizes. They are 
given a primary protective covering of rust deterrent 
by an electrolytic process and a secondary smooth coat 
f zinc chromate to prevent absorption of oil and per- 
mit a good bond with the finish paint. 

Boxes in larger naval vessels include feeder connee- 
tion, feeder junction, distribution, branch junction, 
branch, and connection boxes. All Watertight boxes 
have packing glands. 

Electrical systems comprise feeders, distribution ¢ir- 
cuits, and branches. For example, feeders run from 





Outlet for through-hull and weather-deck installation 


the switchboard to the feeder connection box which js 
used to connect the ends of the main feeders together, 
There are no switches or fuses as there is no distribu- 
tion. The feeder junction box is used to take off one 
branch feeder from the main feeder line. It is fused 
for the branch circuit) only. Distribution — circuits, 
either fused or unfused, are fed from the feeder dis- 
tribution box which divides the main feeder circuits 
into the distribution circuits. Main distribution to the 
branch circuits is etfected through the distribution box, 
with or without switches and usually fused in the 
branch circuits. Some of the boxes are designed for 
special service such as telephone and searchlight con- 
nections. Shore connection and terminal boxes con- 
nect the terminals of the main feeders of the ship's 
power supply lines, telephones, ete.. trom the shore. 


LIGHTING FIXTURES AND WATERPROOFING 


ENERALLY, all boxes, lighting fixtures, and ap- 
pliances in marine use are surface mounted. It 


will usually be found that watertight bulkhead lights, 
deck lights, ete., are the same for naval vessels as for 
conunercial ships. 

Deck and bulkhead fixtures find their equivalent 
terms in ceiling and wall fixtures. They are adapted 
to take shields in addition to globes. Berth lights usu- 
ally have lighter shields than deck and bulkhead fix- 
tures. Turret fixtures and battle lanterns are special 


hting fix- 


applications of deck and bulkhead basic lg 
tures. An anchor or boom lighting fixture is provided 
with a flange so it can be mounted on a staff or boom. 

Packing glands or stuffing tubes are used wherever 
conductors enter junction boxes or other devices, of 
pass through bulkheads. Terminal tubes, generally 
consisting of a gland ring, a gland nut and the tube 
body which is fastened to the box, are used in making 
watertight connections between cables and_ electrical 
fittings or appliances with the aid of packing. Stuffing 
tubes are quite similar, but are used for passing cables 
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Paved with Good INVENTIONS 


Application of fundamental discoveries in 
science, the development of inventions into prac- 
tical devices, presents challenging problems 
to the Electronic Industries. 

Inspired theoretical analyses of men like 
Henry, Faraday and Maxwell; inventions of 
others like Marconi, de Forest and Armstrong 
—these are the fundamental ideas of modern 
communications and electronics. 

Working with these ideas, electronic en- 
gineers have progressed brilliantly over a part 
of the long, winding road from scientific dis- 
covery to a fast-growing industry serving 
millions of people. 

In this great task IRC is proud to have played 
a notable part in its special province: investiga- 
tion in the field of Electronics directed toward 
the design and construction of fixed and vari- 
able Resistors and the use of Resistors as com- 


ponents in the circuits of electronic devices. 

Though we may not be able right now to 
supply you with the Resistors you need for 
other than war uses, our engineers and execu- 
tives are at your service for counsel, without 
obligation, to help you in the solution of Re- 
sistor problems. Please feel free to consult 
them in your search for the best obtainable 
resistance devices under existing conditions. 
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Whether for direct manual adjustment or for 
front-of-board control, Jagabi ‘“Lubri-tact” 
Power Rheostats can be depended upon to 
do a real job where quality of construction, 
ruggedness, durability and maximum heat- 
dissipating qualities are required. Suitable 
for either d-c or a-c control in 4 sizes and 76 
ratings as high as 25 amps, 1.6 ohm and 
30,000 ohms, .1 amp. Available in screw- 
driven fine adjustment types, and with metal 
cages, multiple sliders and other modifica- 


tions. Write for Bulletin 1620-Q. 


James G. Biddle Co. 


ELECTRICAL AND SCIENTIFIC INSTRUMENTS 
' 1211-13 ARCH STREET PHILADELPHIA, PA. 








PRINCIPAL LIGHTS ON NAVAL VESSELs 


Absence Fighting Running 
Airplane warning Flag Screened speed 
Anchor Flood Side port and ‘ 
Berth Gangway board = 
Blinker signal Man overboard Signal, blinker 


Boom Masthead Station keeping 


Bow Minesweeping Steering 
Breakdown Net laying Stern — 
Bulkhead Polarity signal Switchboard 
Chartboard Portable Towing 
Damage control Range Truck 

Deck Recognition Wake 


through bulkheads. They may be about 41% jp. long 


as contrasted with 1 in. for terminal tubes. They 
must be of the same metal as the box or terminal 's 
prevent electrolytic action and are attached to  steg} 
boxes by silver brazing, bronze brazing, are welding, 
or torch welding. 

Metallic packing acts to make a system watertight 
and also to connect the grounded armor of the cable 
to the box. The basketweave wire is forced back to 
make contact with the terminal tube or watertight fix 
ture, and, after the nut is tightened, a putty-like seal- 
ing compound is applied further to assist in keeping 
out moisture. 

To obviate radio interference, all connections—even 
between the ends of pipes—must be electrically con- 
nected together and to ground. On wooden vessels, 
copper strips on the outside of the hull provide a com- 
mon ground connection to the sea for engines, fuel 
tanks, and electrical systems. 





MOTOR STARTERS 





Continued from p. 90 
that the starter and line switch be supplied with an 
interlocking mechanism so that when the primary cir- 
cuit is disconnected, either purposely or accidentally, 


ANUALLY ac 

tuated dial type 

starter for dc. motor 

Magnetic latch at 
right. 





A mene d¢ 


motor starter 
which cuts out series 
resistance by action of 

counter-emf. 





the primary switch or circuit breaker cannot again be 
closed until the starting arm of the secondary control 
is in the “all-resistance-in” position because the motor 
must not be started otherwise. 

For large wound-rotor motors, around 200 hp. and 


ELECTRICAL MANUFACTURING 


> of QUICKER DELIVERY 
time! 


FOR 


STEATITE INSULATORS 


in, long, 
s. They 
rminal to 
to stee] 


Welding, 


atertight 
the cable 
back to 
tight fix- 
like seal- 
| keeping 


NS—even 
ally con- 
1 vessels, 
le a com- 
ines, fuel 


with an 
nary cir- 
identally, 


ae 


SY) ANS 
SW shy 
SS yy) 
Reh 


again be 
y control 


Haat 
he motor 


AND STEATITE CORP. 
— KEASBEY 
) hp. and 


NEW JERSEY 
MARCH 1943 
‘TURING 































































THE ORIGINAL BLACK OXIDE 
FINISH FOR IRON AND STEEL 


JETAL, in the fore rank of wartime finishes, 
is widely acclaimed as a_ substitute for 
nickel, zinc, cadmium and tin plating. Its 
hard, dense black finish, quickly applied on 
iron and steel by immersion, resists abrasion 
and corrosion. Its speed and simplicity of 
application . . . as well as economy . . . meet 
perfectly today’s needs for eflicient, in- 
creased production 

JETAL is the original, patented, 
black oxide finish. It has no equal 
in speed, penetration or durability. 
Available for immediate delivery, any 
quantity. 

Our research staff will gladly help you with 
your protective coating problems. Consulta- 


tion service without obligation. Samples 
JETALized without charge. 





ALROSE CHEMICAL CO. 


PROVIDENCE, R. I. TEL. WILLIAMS 3009 


Patented 


lot Light Assemblies 
FOR YEARS! 


| RAKE is no newcomer in the field 
of Pilot Light Assembly manu- 


Better Pi 


facture. The remarkable depend- 
ability and efficiency of our products 
represent years of experience . . years 
of development work, improvement, 
better 


Dial and Jewel Light Assemblies, and 


and = specialization . . making 


nothing else! Sheer merit has long 
since resulted in reaching the position 
of “‘world’s largest exclusive manufac- 


turer”! Large, high speed facilities 


for precision production insure prompt 





deliveries in any quantities. 


SEE THE DRAKE CATALOG FOR DE- 
TAILS ON OUR COMPLETE LINE! 


No. 50 TYPE 


PAT. No. 2220516 


DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. ¢ CHICAGO, U.S.A. 
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per-~ 
SEC( MNdary 
ol, the primar 
circuit is necessary, the drum is usually furnished yi 


ated drum switch is used. To provide for 


control, and since a separate control of 


a device to actuate the closing of the primary cireuit 
This arrangement provide 
undervoltage and overload protection for the 


with a magnetic switch. 


Motor 
With such a drum switch, the resistance, except in tq) 

° . 3 Ue 
smaller sizes, 1s separate from the switch and consig 
of a cast-grid combination mounted on tie reds 


; ; and 
insulated by mica tubes. 


(on the small drums the re. 

sistance may be mounted on the back of the case 
Drums can have two sets Ot primary contactors ior 

reversing operation. If resistors designed for continy- 


ous dutv are used this equipment provides for speed 


RUM cor 

troller of 
type used with 
large wound-rotor 
and dc. motors 
Contact fingers 


which connect 


c 


with steps of ex- 
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ternal resistors are 

removed to show 

construction ot 
drum cvlinder 





adjustment as well as starting duty. Such starting and 
regulating is widely used in the control of hoists, 
cranes, and heavy-duty machinery where smoothly con- 
trolled starting is of importance. 

Direct-Current Motor Starting.—Starting of de 
motors requires prevention of counter-emf. caused by 
excessive current flowing through the armature before 
Iractional 
horsepower motors and integral sizes not exceeding 2 
hp. may usually be thrown directly across the line but 


it has had time to accelerate to speed.* 


for larger sizes the excess starting current is usually 
of sufficient volume to cause flickering of the lights and 
To obviate this un- 
desirable condition, resistance is introduced into the 


disruption of the supply circuit. 


line and the voltage applied to the motor 1s corte- 
spondingly reduced. This resistance is gradually cut 
out of the circuit and the full voltage applied to the 
motor as soon as it approximates full speed. 

For motors up to about 20 hp. the starter is usuall, 


of the dial type. This starter consists of a series 01 


*See. “Which Control For the D¢ Motor Drive?” Sep- 
tember 1942. 
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: a —a new booklet which provides engineers and physicists with 
coal a convenient summary of the fundamental properties of nickel 
rods ay 
s the re. 
ise, 
one tor ~The Properties of Pure Nickel,” il- 
oc aa lustrated here, is a new booklet re- 
printed from a three-part article just 
published in “Metals and Alloys.” 
It supplements the previous pub- 
lication entitled “Nickel in the 
Radio Industry.” 
Together these two publications 
provide engineers in the electronic 
oe | field with ihe latest summary of in- 
Pee formation and data on nickel. They 
oe also include an extensive bibliog- 
fingers raphy for use when a more detailed 
cao investigation of particular prop- 
stors arc erties is required. 


to show 


“The Properties of Pure 


tion oft 


dR. H. SCHAEFER 







linder 


by E. M. WISE an Nickel” covers the physical, me- 
chanical, electrical and other 
properties and constants of (1) 
very pure nickel, and (2) com- 
mercially pure “A” Nickel; it 
discusses (3) the effects pro- 
duced by alloy additions of some 


ieee other elements to low-carbon 
54 . . 
f hoists. nickel made from commercial 


thly con- electrolytic nickel. The Inter- 
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MOTTE aA dal 
and Jacks in the U.S. A. 


These are only three 
of the many items now 
! rolling off our produc- 
2 tion lines. We are 
_ equipped to manufac- 
~~ ture plugs and jacks to 
\ your specifications . .. 

send us your blue- 

prints for quotations. 


COMPANY, wee nie 


476 BROADWAY Las 


rev Ury NEW YORK, N.Y 
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WAR NEEDS ~* 


use dependable * 
SPEEDWAY MOTORS 





n wer times, Gependabdility is beyond pric 
ack of it lives, battles, even wars may be los 
Wartime motors, must, above all, be dependabl-« 
Thet’s why SpeedWay, with 35 years of evr 
ence in building dependable motors, has been 
chosen to power some of the ‘'trickiest 
ment in Uncle Sam's bag of tricks 
f you have a problem that requires the delivery of 
dependabie small motors—one or a million—for 
ts solution, bring it to Speed Way. Power ranges 
from 1/3000 to 1/3 h.p. Speed ranges from 
perceptible movement to 22,000 r.p.m. Torque 
weight and size to suit your requirements 
Army/Navy specifications j 
If you need fractional h.p. motors for war 
purposes bring your problems to Speed Way 
for rapid solution 


SPEEDWAY MANUFACTURING CO. 
1828 S. 52nd Ave. 
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contactors over which a starting arm is slow moved 
: e 


nti n ee \t the start, a ful] bank 
of resistance is in the circuit and this is gradually cut 


until motor speed is attained, 


out by successive steps until the last step is reached 
= circuit 
Che resistance is usually mounted on the back of th 

Z e 


and all resistance has been removed from the 


dial plate which carries the contacts 


For starting large de. motors a drum type switch is 





Heavy duty, automatic, time-limit, accelerating startet 


for dc. application 


more commonly used. The drum is provided with a 
cvlinder carrying a series of fingers which successively 
touch a set of contactors when the drum is turned. 
Connections from the drum to successive steps of re- 
sistance provide for motor actuation, as with the dial 
tvpe. For large motors, the resistance is usually 
mounted separately from the drum. 

Reversal with dial type starters is accomplished by 
a separate double-throw switch while the drum type 
may have a double set of connections so that revolving 
the drum handle one way initiates rotation in one di- 
rection and when motion of the drum is_ reversed, 
motor rotation in the opposite direction results. 


\ll de. 


with undervoltage and overload protection. 


dial or drum starters should be provided 
Resistors 
of large enough capacity will also serve in speed adjust- 
ment because the dial blade or drum contactors can be 
left safely on any of the points which are reached be- 
fore full speed is attained. 

\utomatic starting of de. motors is effected through 
a series of electromagnetic contactors which effect the 
closing or opening of the portions of the circuit which 
are effective during the starting period. The definite- 
time-limit starter, which is probably the most generally 
used of the automatic types, starts the motor with all 
resistance in series with the armature and by succes: 
sive operation of the contactors cuts out each step im 
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TURBO electrical insulation products have assumed a major role in 
the military campaign of the United Nations. Wide application in 
war implements, communication equipment, industrial machines, elec- 
tronic devices, signaling apparatus, etc., prove the mettle and the 
need for TURBO Varnished Tubing, Saturated Sleeving, Varnished 
Glass Tubing, Extruded Plastic Tubing, Wire Identification Markers, 
etc. Every phase of the war effort will find some TURBO product 
serving. 


This extensive specification at the present time, will have a direct 
influence on the activities of engineers and designers in the coming 
future industrial era. New methods and efficiencies, increased as- 
sembly and production economies, broader scope and latitude in 
application . . . all these will be available, and pertinent in the new 
scheme of things electrical. 


FLEXIBLE VARNISHED OIL TUBING 


Resistant to deteriorating influences and meeting 
the diversity of requirements essential to with- 
stand general breakdowns, moisture absorption, 

1 with a ' acids, alkalis, etc. 


cessively 


. turned. EXTRUDED PLASTIC TUBING 


Ss of re- Incorporating the most advanced developments of 

the dial the plastic art as applied to electrical insulation. 

: Especially applicable to conditions wherein em- 

usually . S brittlement from the effects of sub-zero tempera- 
tures must be met. 


WIRE IDENTIFICATION MARKERS 


: To meet rigid ordnance specifications, are avail- 
evolving ab'e in any size, length or color, with any marking. 
one Made of standard TURBO tubing, thereby conserv- 
ing the use of critical materials such as rubber, 
metal, visilyte, etc. Non-projecting, snug-fitting. 


VARNISHED GLASS TUBING 


Resistant to extremely high heat, is perfectly 

suited for heavy duty operating conditions, con- 

1 ad just- fined areas where ventilation is at a minimum, and 
other similar applications. 
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TO SUIT YOUR NEEDS 


G-E CALROD heaters 
can be bent to fit 


aye: 
APPLICABLE 
ee a ae a 


EASILY INSTALLED These heaters can be formed in 
a grid or wound in a helix. They can be clamped 
onto a surface, laid in a groove, inserted in a 
block, or cast in. 


DIFFERENT TYPES of G-E Calrod heaters are avail- 
able to meet the special conditions of almost 
every job requiring a temperature up to 1500 F 
on the sheath. Economical in operation, the 
Calrod heating element is completely sealed 
against moisture and air, fully insulated, and 
practically indestructible. 

For full information and prices on G-E Calrod 


heaters, write for Bulletin GEA-2653. General Electric 
Company, Schenectady, N. Y. 


GENERAL & ELECTRIC 











accordance with a predetermined time setuing, This 
time setting, being readily adjustable, permits regula. 
tion of the starting time to any desired condition Sttited 
to the demands of the load. 

\nother type of automatic starter is that in which 
the counter-emf. generated by the revolving armature 
actuates an electromagnet to hold the contactor ep. 


!-METAL im. 
pelled thermal 
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overload protec- 
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HERMAL over- 

load relav to pro 
tect motor at melting 
point Of eutectic 
allov. Solder pot is at 
right with heating 
element and cover cut 
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struction. Release of ks 
bond between spindle 
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trolling one or more steps of resistance. When a 
counter-emf. of sufficient value has been built up, the 
magnets short out the resistance and connect the motor 
directly to the line. 

Electronic Starters.—Commonest electromie control 
device is the photo-electric cell which actuates a starter 
or control in response to the establishment or discon- 
tinuance of a ray of light. In such cases the actual con- 
trol is not of an electronic nature but is electronically 
actuated. This common application of the electronic 
tube, although not actually an electronic control, 1s 
frequently referred to that way. 

Applications of this type of control are: counting 
machines, protective devices, door openers, drinking 
fountains, and innumerable other purposes for which 
motor starting and stopping is required without manual 
or mechanical actuation. 

There are a number of applications in which the 
flow of current is actually controlled by action of the 
electronic elements. This control is more generally 
employed for such applications as welding machines, 
battery chargers, planers, cranes, and similar apparatus 
where the duty is that of controlling the flow of current 
rather than that of motor starting. 

Protective Devices for Starters.—W ith all starters, 
except those for use with the smallest fractional mo- 
tors, it is essential that auxiliary devices be used for 
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i Pioneer Manufacturers of 

mown Dependable Ceramic Insulators 


1900 The late S. H. Stupakoff, Sr., a former associate 
of George Westinghouse, establishes his own 
business in Pittsburgh, Pa., manufacturing pyro- 
meters in which ceramics play an important part. 
Through research and ingenuity, he revolution- 
izes the industry mh yee. pyrometers of far 
greater accuracy and reliability. 


1914 World War I cuts off the supply of ceramic pro- 
tection tubes from Germany. Mr. Stupakoff, aided 
by the U. S. Bureau of Standards, takes immediate 
steps to develop tubes that will be equal in quality 
to those imported. From the beginning, this 
American-made product proves far superior. 


1923 Continued research and development leads to 
widespread application. Stupakoff ceramics used 
in first A. C. radio tube. 

1930 Stupakoff manufactures daily over a million 
ceramic parts for the radio tube industry. 

1936 Kovar,* alloy for sealing to hard glass, fabricated 
and distributed by Stupakoff in many forms and 
shapes for various applications. 

*Trade Mark 337962, Registered in U. S. Patent Office 


, ~— a 1940 Increased manufacturing facilities needed for ex- 
up, the panding line. Stupakoft moves to larger, modern 
‘ motor plant at Latrobe, Pa. 


1943 Stupakoff is equipped to produce every type of 


control ceramic used by the electronic industry. Today our 


startet ceramic manufacturing facilities are devoted 
discon- 100% to the production of “radio grade” ceramics 
lal con- for the war program. An experienced engineer- 
ically ing staff is ready at all times to assist you in the 
ctronic development of ceramic parts for war products. 


trol, is 


STUPAKOFF CERAMIC AND MANUFACTURING CO. 
unting LATROBE, PA. 
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ALLIANCE motors are engineered to 
stand up and take it. They give it 
back, too, twenty-four hours a day in 
Alaska and Africa, from Greenland to 
Gibraltar—gremlins or no gremlins. 


Built with quality materials, by precision 
methods to exact specifications, Alliance motors 
are dependable. Their sound engineering gives 
economy in construction and operation. 


The everyday use of Alliance motors under to- 
day's conditions proves “no motors better built or 
better engineered.” 





DEPENDABILITY PRECISION proved ECONOMY proved 
proved bycon- by the wide va- _ by low initial cost 
stantserviceunder riety of exacting and reliable 
all conditions. performance. operation. 


ALLIANCE MANUFACTURING CO. 


ALLIANCE, OHIO 





the protection of both motor and starter. Such devices 
come under two main classes: undervoltage and over. 
load, each of which is also classified as: release and 
protection. 
Precaution against failure of voltage in the line may 
{ ‘ndervolt. 
age release breaks the circuit whenever the voltage to 


be of the release or the protective variety. 


a motor fails or falls below a predetermined point, This 
causes the motor to stop but does not prevent the re- 
establishment of the circuit upon resumption of volt. 
age. This device may be used when there is no objec- 
tion to a motor starting on full voltage and without 
attention from the product operator. In most cases, 
however, it is desirable that when the motor stops it 
should not again function until the starter is purposely 
actuated. When this is the case the use of an under. 
voltage protective device is indicated. Such precaution 
is desirable with all motors which may not be started 
by the application of full voltage and also when mechan- 
ical conditions are such that automatic restarting would 
cause damage to the product or its output. This type 
of undervoltage device is used with the majority of 
pr «ducts. 

Magnetic starters which are controlled by push but- 
tons of the momentary contact type provide under- 
voltage protection and will not allow the motor to start 
until the start button is again depressed. In cases 
where the control is actuated by a maintaining-contact 
push button or by a master switch, as in pressure gov- 
ernors, float switches, etc., the undervoltage release js 
employed. With such precaution, the motor auto- 
matically starts and stops with the resumption of line 
current. 


The overload protective device, as its name implies, 
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Auxiliary motor protective circuit breaker with contacts 


?o—6 Armature 





Movable 


Open position. Operation is by solenoid and plunger 


furnishes protection against excessive current which 1s 
caused by overload of the motor. It is incorporated 
into practically all types of starters and controls, those 
which are actuated by bimetallic strip, eutectic alloy 
or solder pot, or solenoid being most commonly used. 
The bimetallic strip and the solder pot types are opet- 
ated in response to thermal conditions which cause 
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TURING 


IRV-O-VOLT is constructed to with- 
stand hard use and have long life 
under motor temperatures. That’s 
why the Rubicon Company of Phil- 
adelphia uses it to insulate wires 
passing between this motor hous- 
ing and chassis casting. 


DOUBLE /WSULATION PROTECTION 


WITH 


IRV-O-VOLT 


ECAUSE it is varnished inside 

as well as out, Irv-O-Volt tub- 
ing gives double insulation protec- 
tion. If for some reason, the outer 
surface becomes chafed, the inside 
coating of varnish will still give a 
large measure of protection. 

The varnish used for coating is 
highly resistant to oil, acid vapors, weak alkalies and moisture 
—the double coat reduces moisture absorption of the tubing to 
a minimum because only the edges of the braid at the end of 
the tubing are exposed. The varnish is formulated so that it 
will properly flow and cure, thereby producing uniform coat- 
ings with no blisters or wrinkles. 

In addition, Irv-O-Volt is flexible, mechanically strong and 
cuts clean. Ends will not fray. Moreover, because of its varnished 
inside surface, Irv-O-Volt allows quick assembly, even on 
sanded wire. Continuous operating temperatures as high as 
175 deg. F. have no effect on the insulating qualities of this 
tubing. Also, the tubing will stand up to 450 deg. F. for 15 
minutes without softening, blistering or flowing. 

Irv-O-Volt is manufactured in three types, each designed to 
meet a definite need. Types A-1, B-1 and C correspond to these 
grades in A.S.T.M. Specification D 372-40T and meet the speci- 
fied requirements. 
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* TYPE A-1 is especially suitable for 
use where exposure to high temper- 
atures cannot be avoided. It has 
an average dielectric strength of 
7000 volts, 5000 volts minimum. 


* TYPE B-1 is similar to Type A-1l 
except that it has an average di 

tric strength of < } 

volts minimum. 


* TYPEC finds 
armature leads al 


ay 


unnane ph Wor» 


which are subsequently dipped in 
varnish. Average dielectric strength 
is 1200 volts, 800 volts minimum. 


Another tubing, Type CT Saturated 
Sleeving is a special heavy-walled 
insulation, constructed of tough, 


coarse fibres which give it the extra 


ical strength to resist ex- 
ical abuse. Its applica- 
ilar to Type C. There 
sification for this 


ae 


VARNISH & INSULATOR COMPANY 


IRVINGTON, N.J., U.S.A. @ PLANTS AT: 
IRVINGTON, N. J. & HAMILTON, ONT., CAN. 


Representotives in 20 Principal Cities 
































































Y-26 « Y¥-27 


COMPOSITE +- BONDED - HIGH 
TEMPERATURE MICA INSULATIONS 
Recommended as Replacements for 
STRATEGIC BLOCK OR SHEET MICA 
In Many Applications 


@ Composite highly integrated insulating materials comprising 
mica splittings bonded with insulating, organic bonding 
agents. 


@ Compact, thin, flat, lightweight sheets completely resistant to 
repeated or continuous subjection to temperatures of redness. 

@ Strong, hard, durable—can be cleanly die punched without 
fracturing, breaking or flaking. 

@ High dielectric strength and insulation resistance. 

@ A dependable source of supply in unlimited quantities. 

@ Available in sheets in all thicknesses from .005” up. 

@ Also in punchings to specified dimensions. 

@ We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulations as substitutes for Strategic Mica for your 
purposes. 

@® Your inquiries are invited and samples for test will be sent 


gladly on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 


Reversing Rotation is controlled by the small 
low-voltage current flowing in the 
VW. 7 shading coils, and direction of rota- 
eee tion is governed by which pair of 

shading coils is selected on an SPDT 


* SEPARATE switch. By energizing both sets of 
shading coils, the armature is quickly 
CONTROL CIRCUIT stopped by bucking magnetic fields. 
Write for circulars giving full details 


x*MAGNETI C and specifications on the various types 


and sizes of BARCOL Shaded-Pole 


BRAKING Induction MOTORS. 


VALE UAL ic 








overheating of the motor coils while the agnetic, 


or 


solenoid type, provides protection in ‘response to the 


volume of current flowing through the motor.* 

In the bimetallic strip type of protector the distor. 
tion of the strip caused by the heat of an electric ele 
ment causes a break in the pilot line to the holding 
magnet and thus allows the magnetic switch to open, 
The same effect is obtained in the solder pot type by 


the melting of a film of solder which restrains a spindle 


AGNETIC relay 
for motor over- 
load release. Dash- 
pot is at bottom, 


eet tee eee 


e 
® 
* 
* 
* 
. 
« 
Es 
S 
- 
bs 
Bs 


solenoid and plunger 
center, and = circuit 
breaking contacts 


above 





from rotating so long as the solder remains cold and 
set. When the heat is sufficient to melt the solder, the 
spindle revolves and breaks the pilot circuit. 

In the magnetic type, the plunger of a solenoid is 
normally restrained from movement by a dashpot but 
when the current flowing through the solenoid becomes 
sufficient in volume it raises the plunger, causes its 
head to impinge upon the spring leaf of a contactor 
and break the pilot circuit. 

In any of these types, the action 1s on the inverse 
time principles, so a slight overload can be carried fora 
considerable interval without interrupting the control 
circuit. .\ heavy overload, or one that is long sustained, 
will cause the circuit to open before the heat of the 
excess current can cause damage to the motor wind- 
ings. On loads of any value the response is a little in 
advance of a curve representing the danger heat or 
overload of the motor windings. 

Overload protection may also be provided by the use 
of circuit breakers, combined with motor switches, 
which, instead of breaking the pilot circuit, break the 
main motor circuit either instantaneously or on the 
inverse time principle. 

\mong those manufacturers active in the field 
motor starters and controls, and including those co- 
operating in the gathering of material for this discus- 
sion are: Allen-Bradley, Allis-Chalmers Mfg., Amert- 
can Gas Accumulator, Arrow-Hart & Hegeman Elec- 
tric, Chase-Shawmut, Colt’s Patent Fire Arms Mfg., 
Cutler-Hammer, Eagle Signal, Electric Controller & 
Mfg., Electron Equipment, Furnas Electric, General 
Electric, Heinemann Circuit Breaker, Monitor Con- 
troller, Square D Company, Struthers Dunn, Trum- 
bull Elec. Mfg., Ward Leonard Electric, Westinghouse 
Electric & Mig. 


* See “Circuit Protecting Devices for Your Product,” January 


1942 
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MAGNET WIRE that whips problems of 
space, heat, cost and performance! 


Whether its wire for the magnet of 
an Army ‘“‘walkie-talkie”’ radio tele- 
phone or a Boulder Dam generator, 
the Auto-Lite Wire Division can meet 
the need, exactly. What is more, 
Auto-Lite offers an engineering de- 
partment with the ‘‘know-how’”’ to 
develop special applications and, if 
necessary, to design new shapes or 
insulations that fit your needs. 


The space-saving accomplishment 
of Auto-Lite’s famous Formvar 


insulation is typical. Equally revolu- 
tionary advances in other types of 
magnet wire have helped manu- 
facturers perfect products with 
increased heat resistance, improved 
performance characteristics... and 
often at decided savings in cost. 


Magnet wire can be supplied in all 
sizes, round, square or rectangular. 
For further information, authori- 
tative advice or specific recommen- 
dations on your problem, write to: 


PORT HURON, MICHIGAN - THE ELECTRIC AUTO-LITE COMPANY .~ SARNIA, ONTARIO 


Wire Division 


IN ITS 26 GREAT MANUFACTURING DIVISIONS, AUTO-LITE IS PRODUCING A LONG LIST OF ITEMS FOR AMERICA'S ARMED FORCES ON LAND, SEA AND IN THE AIR 
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Specialty Transformers for 






the circuit problem that 


wracks your brain 


can probably be assembled 


by Westinghouse from the 


that are used in the /arge 
variety of specialty 


transformers built by@ 








Westinghouse 
MT TRANSFORMERS 


DEPT. 7N, WESTINGHOUSE ELECTRIC & MFG. CO., EAST PITTSBURGH, PA 









ELECTRONIC WAYS 


Continued from p. 98 


taken to imply limitations in the use of electronic com 


ponents in the industrial field. Electro-magnetic relays 
and electric motors are also extremely simple in thei 
fundamental operating principles, and yet a large part 
of our technical economy may be said to be based o1 
them. The truly remarkable feature of any electronic 
tube is the fact that it brings an electric current out 
into space, where it may be controlled more easily and 
completely than any current in a wire. This feature 
alone reveals future vistas of infinite promise to the 


engineer-designer. 


WITH WHAT VACUUM TUBES? 


ROM our present point of view it is unfortunate 
H that the electronic art developed in such a rapid 
and haphazard a manner during the past twenty years. 
There were at first only a few types of vacuum tubes, 
all having glass envelopes and using 6-volt storage 
batteries to heat the cathode. Then, in rapid succes 
sion, ac-heated cathodes of various voltages were per 
fected, tetrodes and pentodes came into use, metal tubes 
appeared on the market, and an almost infinite variety 
of shapes, sizes, and base structures were developed 
for particular radio receiver applications. To compli 
cate the matter still further, composite vacuum tubes 
were designed to include the elements of two or more 
single tubes within the same envelope for circuit sim 
plification. Each different cathode voltage fathered a 
complete line of vacuum tubes of all types, all the older 
types continued to exist with all the newer ones, and 
the result was confusion, 

Very real improvements in vacuum tube perform 
ance and life were achieved during this period of de 
velopment. Perhaps these improvements could have 
been made by developing new tubes which could re 
place the older ones in all ways and be inserted in the 
same circuits for improved action. In that case the 
older tubes could have been discarded and withdrawi 
from the market as new ones came in. Such a de 
velopment proved impossible, however. lor one thing 
it would have ruled out many circuit improvements 1n 
radio receivers. 

The manufacturers of vacuum tubes realized the fact 
that tube types were becoming far too numerous, and 
some attempts were made to simplify and systematize 
the field. The octal base, for example, was designed 
so that all small vacuum tubes would fit the same socket 
which had eight receptacles for the base-pins of the 
tubes. If a tube did not require eight base pins for 
connection to its internal elements, some of the pins 
could be omitted, and the tube would still fit the socket. 
This excellent idea resulted, however, only in the addi- 
tion of still more tube types to the list. 

No single system of designating tube types exists. 
Perhaps the nearest approach is that specified by the 
Radio Manufacturers’ Association for new vacuum 
tubes of the types used in radio receivers. In this sys- 
tem, figures alternate with letters in the type number. 
the first figure or figures indicating the approximate 
cathode heater voltage, the following letter or letters 
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you can teach new employees 
‘ to machine efficiently ..... 


: NATIONAL VULCANIZED FIBRE & PHENOLITE 


This “National Inform-a-Sheet No. 5,” shown above, 


















Wi 
le contains easy-to-read, easy-to-understand data on how to 
Ing machine National Vulcanized Fibre and Phenolite, lami- 
11 - 
nated Bakelite practically and efficiently. The information el do 
is ae ‘ for orderin 
act is simply presented and illustrated so that new hands S 
ind e . . 
st can be taught quickly the correct fabrication of these 4a 
ed materials. You can save time and trouble and conserve ‘a 
~ material through using this technical bulletin. Ampl ¢ A 
2 y s s tec ulletin. Ample e 
th a : : | INFORM-A-SHEET NO. 5 
for quantities of the bulletin are available on request. 
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ret. N | 
dh ATIONAL Vu LCANIZED FI BRE CO. National Vulcanized Fibre Co. 
sts WILMINGTON DELAWARE | 1000 Maryland Ave., Wilmington, Delaware . 
t] > ‘ ‘ ‘ ‘ “ae 
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DO YOU NEED 


OF PILOT LIGHT ASSEMBLIES? 
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piatco wi ff 
HELP YOU 
“BELIVER 
THE GOODS” 
ON TIME! 


a 2 


‘‘Beat the Promise’ with Dialco! 
Leaders in this field, we are geared to give the 
service needed to fill urgent war-orders 
Send us your problem now, attention Dept, D- 2. 





SEND SPECIFICA- 
TIONS. SAMPLES 
AND BLUEPRINTS 
WILL BE SUBMITTED 
PROMPTLY. 


WHAT ARE YOUR DE- 
LIVERY SCHEDULES? 
LET US HELP bande 
lt 


DN ie (Cl eer: Laan 


90 WEST STREET + NEW YORK,N. Y. 


____WANTED__ 
ANOTHER POSTWAR PRODUCT 


{VD 4 PRODUCTION MAN TO MAKE IT! 





Before the war halted productior For the future, we have big plan 
ot non-essentials we manutac and here's why O tst 
tured and marketed, for severa strength is a sales ymotional ] 
years, a phenomenally successfu advertising organization that doesn’t 
line of small electrical household take its at off t other 
appliances And we plan to con American business we want 
tinue as soon as the war is wor to do is harness this organization to 
a bigger job in the postwar years 

Our customers — electrical and We have enough money to handle 
hardware wholesalers, retailers and an extra million in sales, and our 
four of the largest national chair credit is excellent We want t 
groups—believe in us. They bought branch out by broadening our line 
over $1,500,000 wo-th of our prod and increasing our volume 
ucts yearly, and that volume was That’s where you may fit into our 
increased by 25% annually wher picture. Specifically here's what 
the war hit us we're looking 

A new electrical household or hardware product that car 
million or two to our volume It might be of metal 
plastic It should be somet for the reta‘ler to sell to the 





something for the millions 
for present homes 


homes to be built after the 





An outstanding electrical engineering, researc product development 
1d production expert who can equal, in the calibre of his work, the 
ing power of our organizatior He may even have a plant of his own 





that would be useful in manufacturing the new product for which we are 


searching 








I you AS€ ay be ose twe y ust have a product that’s a 

: iral and that you'd lik ) 

ts go together You may have , — anc " you'd like tc 

7 sell Or maybe you're the man we 

the product were looking for, and need. but merely have ideas for new 
you may be the man, too. Perhaps products that deserve development 

If this advertisement applies to you in any way, let's talk it over 
, 
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ADDRESS THE PRESIDENT, P.O. BOX 531, CHICAGO, ILL. 
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the fanuly of tubes of which the designated one 
member, the next figure the approximate number 
connections to the base, and any succeeding letters 
dicating special construction of envelope or base 
example, the OF 5 is a metal triode requiring 6.3. \ 
for the heater and terminating in five base pins 


3 
well as a top grid connection ). 


It the cde slgnatiol 


been OF5G it would indicate that the tube had a 


envelope but was otherwise the same as the 6F 5. | 


are increasing variations from this system, howe 


and they seem destined eventually to destroy its util 


so fanuhar with vacuum 


except for those 


t 


to need the system at all 


In 1939 the RC.\ Manutacturing © now the hk 
Victor Div., Radio Corp. of America) proposed 


of 36 (late1 1 *Preterred Pype Pubes 


{ 41] ] 
Or all purposes 1 radio 


receiver design, in the intere 


of economy and efficiency Some manutacturers ad 


ed the plan, but as this met with something less 


~ 


complete and unqualihed industry acceptance, 


mained for the demands of warfare to bring, by 

i degree of simplification into the situation 
Phe U.S. Army Signal Corps, acting in collab: 

with the Navy Dey rte Bureau of Ships, a 

a preterred lst of vacuum tubes in the tall ot 1942 
d made mandaro tO Use exceit’ tor Very ¢ 


reason indeed, onlv these tvpes 1 
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PENTAGRID CONVERTER 





OMPLEXITIES) with 
apparent than real 


Fig. 4. electronic tubes are more 
This pentagrid converter woul 
be used in a super heterodyne radio receiver to combi 

the functions of the local oscillator tube and the first 
detector. The incoming signal and the local oscillations 
fed together to the detector, produce the ‘‘intermediat 


trequencv"’ currents in the set 


and manutactured for the armed services. The list is 


Table I, 


for designers of industrial equipment, to a cor 


reproduced here as and affords an excellent 


plete range of small vacuum tubes of excellent pet 


Tinance,. I 


No better advice could be given to an en; 


neer-designer concerned with electronic specificatio 


than to familiarize himself with the characteristics of the 
triodes. the rectifiers. and the miscellaneous tubes 


Table I, 


from this list for any electronic device he might 


and to specify appropriate individual tubes 


called on to design. Complete characteristics for thes¢ 


tubes are generally supplied upon request by any of the 
larger manufacturers. 
In the case of high-power tubes the situation is some 


what simpler, as the manufacturers of vacuum tule 
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When hours count 


WHEN you come right down to it, 
the arsenal of democ racy is just your 
plant and our plant multiplied a thou- 
sand times into one vast machine. And 
wasted time is about the biggest mon- 
key wrench in its gears, the chief ob- 
stacle to full speed phe ad. Wasted time 
comes pretty close to being Production 
Enemy No. I. 

Your share of the war machine is 
slowed down if defective parts find 
their way into your assembly line. Im- 
perfect plastics can throw a produc tion 
schedule out of balance with the loss of 
thousands of man hours. Yet imperfect 
molded plastics are the frank and open 
confession of careless finishing and slip- 
shod inspection. They should never 
leave the molder’s plant., 

You can trust us at Auburn not to 
ship out production enemies in the 
form of “seconds.” That has always 
been our policy. Today, with the suc- 
cess of your work so de pendent on the 
way we do ours, we are more than ever 
determined to make it effective. If we 
can help America’s war program by 
helping you get rid of wasted time— 
let’s get together. 
















































MOLDED PLASTICS DIVISION 


AUBURN BUTTON WORKS 


Molders of All Types of Plastic Materials by Compression, 
Transfer Injection and Extrusion Methods 


ESTABLISHED 1876 AUBURN, N. Y. 





















after sunrise each morning. 


offer relatively fewer types in this classification. Thos: 
which are offered do not, in general, overlap in their 
functions for any given duty, and each manufacture 
has one tube which is definitely suited to the specifica 
tion point. 

Certain electrical manufacturers have for some years 
provided information in handy form for possible users 
of electronic vacuum tubes for industrial purposes. 
Where the specification of a vacuum tube applicatior 
in the high-power class is involved, it is probably the 
soundest engineering Pp rrocedure to invite one or several 
such companies to suggest a combination of appropriat ( 
components. 

Recommended procedure for vacuum tube specifica 
tion for a low-power application can be illustrated best 
by an example. Let us suppose it is desired to design 
a circuit which will start a motor-generator set shortly 
\ relay-operated switch 
is available and will start the motor automatically when 
a current in excess of two amp. flows through the relay 
coil, Obviously, a photocell will be required. A pre 
liminary survey of possible locations for the photocell 
reveals that the maximum illumination to be expected 
at the photocell under least favorable conditions (a 
heavily overcast day) is 10-foot candles. Since a 
rather large final current is necessary, it would be wise 
to choose a photocell combining high sensitivity and 
large window area. A type that meets these require 
ments, while remaining moderate in cost and operat 
ing on a low anode voltage may well be the one chosen 
\ typical cell has a window area of 0.6 sq. 1n., or 
0.00417 sq. ft., so 0.0417 lumens may be expected 
fall on its cathode when mounted in the 10-foot-candle 
location. At the rated sensitivity of the photocell this 
illumination will produce an electron current of 4.17 
microamp. to the anode. Obviously, amplification will 
be required. However, best operation of the mechan 
ical relay is obtained by a rapid increase in the coil 
current from a negligible amount to the operating 
value, rather than a gradual increase such as would 
occur in the anode circuit of a multi-stage vacuum-tube 
amplifier following the photocell. This seems to call 
for a thyratron, with its “trigger action,” and a suit 
thle type here might be one in which the condensed 
mercury kept at 30 deg. C. will fire with 200 volt ap 
plied to the anode and a grid potential higher than five 
volt, thereafter passing an average current of 2.5 amp. 
in its anode circuit. 

\t this point the complete system has been well 
enough visualized so that a block diagram may be 
drawn. Such a diagram is shown in Fig. 3A. 

There still remains the question whether amplifica 
tion is necessary between the photocell and the thyra 
tron. If a resistance of five megohm is used in the 
anode circuit of the photocell, the 4.17 microamp. flow 
ing there will produce a voltage drop of approximately 
20 volt, sufficient to swing the grid potentials of the 
thyratron from an original negative value of, say, 10 
volt, to a value higher than the minimum required for 
firing. To make this feasible, however, the input or 
grid circuit impedance of the thyratron would have to 
about megohm, since if it were lower it would 


be five 











* See also “Electronic Control Circuits and Symbols,” Sep- 


tember 1941. 
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This new tracing cloth 
defies moisture stains 
and erasure scars 


This new tracing cloth won’t show perspiration stains or 
water marks— holds pencil smudges and erasure scars at a mini- 
mum. Now you can have clean tracings, in pencil or ink, free 
from these untidy “ghosts” that reproduce on blueprints! 

For PHOENIX is ghost-proofed by a remarkable new proc- 
ess that defies moisture and gives you an unusually durable 
working surface. You can use harder pencils with this im- 
proved cloth and get sharper lines with less tendency to 
smudge. Even GH lines show clearly, and reproduce sharply! 
Erasing does not mar the drawing surface; erased areas 
take pencil smoothly—and ink without feathering. Its new 
white color and increased transparency give you excellent 
drawing contrast and produce strong blueprints. 

Put PHOENIX through .your own drawing board test. 
See your K&E dealer, or write for a generous working 
sample and an illustrated brochure. 


EST. 1867 
KEUFFEL & ESSER CO. 
NEW YORK - HOBOKEN, N. J. 


CHICAGO ST. LOUIS SAN FRANCISCO LOS ANGELES 
DETROIT MONTREAL 


TRACING CLOTH 


for pencil and ink 


PHOENIX DEFIES 
MOISTURE GHOSTS... 


Perspiration and water 
splashes on ordinary tracing 
cloth create “ghosts"’ which 
reproduce on blueprints. 
PHOENIX Tracing Cloth 
withstands actual immersion 
in water for fully 10 minutes 
at a time! Perspiration and 
water marks will not stain it! 


PHOENIX LESSENS 
SMUDGE GHOSTS... 


The new improved surface 
of PHOENIX Tracing Cloth 
permits you to use harder 
pencils (SH and 6H) and to 
get sharper lines with less 
tendency to smudge 

Result: Cleaner tracings 
and blueprints. 


PHOENIX REDUCES 
ERASURE GHOSTS... 


Ordinary tracing cloths be- 
come scarred when erased 
..erased spots produce 
ghosts on blueprints. 
PHOENIX has a durable 
drawing surface that reduces 
working scars toa minimum. 































































The Communication Systems 


MUST NOT FAIL 


As the convoy of vital cargo inches its way 
toward sea, communication between patrol planes 
and the ships must be kept open. The communica- 
tion systems must remain operative at all times for 
instant warnings of danger. 

This is another service requiring transtormers 
fitted to the job—and the long experience of 
Jefferson Electric in the field of radio and com- 
munication systems has been applied to the pro- 
duction of the particular types of transformers 
required for ‘‘walkie-talkies’’, Naval and airplane 
communication systems. 

Realizing that failure of but one transformer 
may cause the loss of men, ships, planes and vital 
cargoes, our engineers and production force have 
taken additional steps to safeguard the traditional 
and uniform high quality which is more necessary 
today than ever before. JEFFERSON ELECTRIC 
COMPANY, Bellwood (Suburb of Chicago), 
Illinois. Canadian Factory: 60-64 Osler Avenue, 
West Toronto, Ontario. 
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IG 
TRANSFORMERS 


€ te & 
Vital War Jobs for JEFFERSON Transformers 


Gun-firing Transformers, radio and communication system Trans- 
formers,—Ballasts used with fluorescent lamps that light our war 
factories—Fuses to protect electrical equipment and systems,— 
ML Transformers to insure good mercury lamp performance, — 
Power-Circuit transformers that save copper and provide the circuit 
voltages desired,—Control Transformers,—all are widely used in 
our War production effort . . . JeHerson Electric engineers offer 
recommendations based on a quarter of a century of specialization 
in the small transformer field. 
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tend to short-circuit the anode resistance of the photo 
cell. Since it is difficult to operate thyratrons with hig! 
input impedance, it would probably be wise to includ 
a stage of triode amplification, operating the triode at 
a low anode potential to increase its input impedances 

One of the small triodes appearing on the Army 
Navy Preferred List, the 6J5, would be appropriat 
for use between the photocell and the thyratron as a 
single-stage amplifier. With an input grid resistor oj 
several megohm, an anode circuit or load resistor of 
perhaps 10,000 ohm, and an anode voltage well unde: 
the prescribed operating value of 250 volt, it will per 
form the required function in very acceptable fashion 

It is now possible to draw a wiring diagram of the 
entire system, as shown in Fig. 3B. The type of cir 
cuit used is known as the direct-coupled or de. ampli 
her. 

Design of this vacuum tube application is not yet 
complete in detail. For example, provision has. still 
to be made for heating the cathodes of the 6J5 and 
the thyratron, and it would be most desirable to do 
away with the bias and anode batteries shown, eithe: 
replacing them with a suitable rectifier-filter power 
supply or making use of a completely ac.-operated 
photocell-thyratron circuit. Such circuits have been 
developed, and might be used to advantage in this ap 
plication. Finally, the best of designs require test 
before final approval can be given, since numerous 
small but important modifications to give better action 
can be made only by trial. 

Equipment to serve all kinds of similar useful pur- 
poses can be just as simply devised by the alert engi- 
neer-designer. He should disregard the seeming com 
plexity of the subject, stick to the list of basic tubes in 
Table I, and overcome any trepidation by actually try 
ing his hand at the specification of an electronic com- 
ponent for his product. 


SEALING COMPONENTS 


Continued from p. 112 

special alloy, or only the metal of the sleeve itself, 
arranged so that the liquid handled serves as lubricant. 
He uses a synthetic or other cup seal to prevent leak- 
age between sleeve and shaft. Others use synthetic 
or other flexible packing rings to seal the space between 
sleeve and case. Another uses an accordion tube. 
Sometimes a coil spring is provided to close the seal 
at zero or low pressures, while a corrugated flat spring 
in the form of a ring may be similarly integrated. 
These springs are usually backed by a collar, cap, cage 
or retainer plate. The gas or liquid pressure then 
assists in closing the seal, in some cases with a dif- 
ferential action, which reduces load and wear. In 
addition, there may be auxiliary collars, rings, sleeves, 
gaskets or other small parts. The construction may 
he outboard or inboard. The commonly built stock sizes 
run from about 4% in. shaft diameter to 2 or 3 in. 
Suitable for pressures up to 1000 Ib. per sq. in. Such 
seals require but little lubrication, as for example, water 
or one drop of oil per hr. For corrosive substances 
and acids, special bronzes and other materials which 
are commercially available may be used. 

Refrigeration is an important field of application, 
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cone 


This advertisement by a leading light metals 
producer talks good, common sense. 


Opsviousty, plastics are not going to put metals out of 
business—as some Sunday feature writers would have you 
believe. Both groups of materials are cast for leading post- 
war roles in what we all hope will be a bright new world. 
Both have their own, unique advantages. 

Plastics, for example, are marked by high resistance to 
chemical and atmospheric attack. They are light. They 
vave excellent electrical insulating values and many desir- 
able thermal properties. They offer a range of integral 
olors practically as wide as the spectrum, and many forms 
ire transparent, translucent or opaque as the customer 
specifies. They can be molded into intricate shapes that 
require little, if any, finishing. They are warm and friend- 
ly materials to touch. 

On the other hand, no molded plastics have yet been 
leveloped that equal metals for surface hardness, heat re- 
sistance, rigidity or structural strength per unit of area. 
Conventional molding methods require expensive molds 
ind high heat and pressure limiting them to production 
f relatively small objects in relatively large quantities. 


In short, there will be many a postwar job where metals 


will be a clear and obvious first choice. 
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There will be many other postwar jobs which logically 
call for plastics. 

There will also be many occasions when plastics and 
metals will work together on the same job. 


And there will be other times when a materials engi- 
neer will be hard put to make a choice. 


Frankly, as one of the nation’s largest producers of 
plastics, Monsanto would rather lose some of those close 
decisions than win a job which plastics could not handle. 
In the long run, one such misapplication can lose more 
business for plastics than losing a dozen close decisions. 
MoNSANTO CHEMICAL COMPANY, Plastics Division, 
Springfield, Massachusetts. 


GF THE FAMILY OF SIX 
i MONSANTO PLASTICS 
‘ (Trade names designate Mon- 
TO santo’s exclusive formulations of 
| 0 N SAN these basic plastic materials) 
SS LUSTRON (polystyrene) - SAFLEX 
PLASTICS 

A S resin) + FIBESTOS (cellulose acetate) 

SERVING ImOUSTRY WHICH SERVES MANKIND RESINOX (phenolic compounds) 
Sheets - Rods - Molding Compounds 
» 4 Tubes - Castings - Vuepak Rigid 





(vinyl! acetal) - NITRON (cellulose 
nitrate) - OPALON (cast phenolic 
Transparent Packaging Materials 









SPARE PART BOXES 


24 stock sizes. 16 guage steel, for shipboard use. 
Electrical and Mechanical. Navy grey finish. 


Immediate Delivery 


COLE STEEL EQUIPMENT CO. 


349 BROADWAY NEW YORK 


AND MACHINE CO. 


9609 W. JACKSON BLVD., BELLWOOD, ILL. (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 


but similar arrangements are used in road_ )uildi 
machinery, air compressors, washing machines, aircrait 
and other feed pumps, machine tools, propeller shat 
chemical equipment, etc., wherever, in fact, tight se 
are important. 


S 


One manufacturer relies upon a diaphragm of sy» 
cial oil- and water-proof fabric for constant tempera 
tures up to 220 deg. F., or intermittent up to 275 des 


SOME specialized types. A) Self-expanding form 

specificable in various multiples. (B) Split closure with 

a composition sealing element bonded under pressure to 

a finger type spring. (C) Pressure maintenance here 

insured by an adaptor ring forcing a spreader against the 
sealing member. 


and corrugated metal for constant temperatures above 
220 deg. These diaphragms take the place of the syn- 
thetic or other flexible sealing rings or accordions which 
are specified for such service. 

The problem of design is similar to that of plain 
step or thrust bearings, complicated somewhat by the 
behavior of the working medium at the sealing surface 
Such seals are self-adjusting within limits to eccen 
tricity, wear, lack of perfect alignment or transverse 
and longitudinal movement, although on this point 
there is not universal agreement. Nicks and scratches 
cause leakage. [Lapped contact surfaces must be per 
fectly parallel and at right angles to shaft to prevent 
wobble. Coat contact surfaces with grease or oil when 
installing. 

In specifying seals, information similar to the fol 
lowing is required: shaft diameter, O.D., bore of 
housing, axial depth of housing, axial height, all with 
tolerances; shaft speed, finish, and material; motion, 
whether rotary, oscillating, reciprocating or stationary ; 
amount of eccentric, transverse or out-of-line motior 
lubricant or medium to be sealed; viscosity, tempera 
ture range, head in feet, pressure in pounds per sq. 1n.. 
or vacuum in in. of Hg; pH value of medium. With 
mechanical seals, state if running against shoulder 01 
shaft or if against the race of an anti-friction bearing. 
hardness of face, make and number of bearing, and 
amount of end play. State conditions of use, parti 
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It’s Easy with the G-E 


MOTORULE 


bove This newly developed load cal- The results of many years of work First you refer to a convenient 
syn- culator makes it easy to figure the by metal-cutting authorities were table of constants, printed on 
hich motor horsepower required for metal- used by G-E engineers as a basis for each rule, choosing the con- 


; stant for the particular type 
cutting operations when the recom- the MOTORULE. The formulas were of metal to cut. Then by 


mendations of the machine builder checked against actual load tests, and setting the scales to the 
are unavailable. Its advantages? You leading machine-tool builders were known cutting speed, feed, 
can avoid undermotoring and save and cut, you arrive at the 
yourself production delays; you can cutting power required on the 


. ; : . basis of ideal tool and machine 
point avoid overmotoring and save the The MOTORULE will help you in conditions. Cometete inateae- 


tches nation vitally needed steel, copper, making sure of adequate motor capac- tions are furnished with each 
per and aluminum. ity on machines being put to new war MOTORULE. 
work; and in selecting motors for 
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The G-E MOTORULE is accurate for 
a wide variety of cutting operations 3 intended to supplant the in- 
on lathes, drills, milling machines, shafting. To get your MOTORULE, structions of machine build- 
and planers. It works on a wide range just get in touch with your G-E ers as to the power require- 


of materials, because you start from Motor Representative. Or, if you wish, ments of their machines. It 


; . : is offered to fill the gap when 
iaiei a convenient table of constants for mail the coupon direct to General thesk: sacemenieeabione . one 


lary: the material being cut. Electric, Schenectady, N. Y. unavailable. 
tion; 


peri General Electric Co., CC 750-159 
. Schenectady, N. Y. 


*The MOTORULE is not 


when machines formerly driven from line 


|. 11).. h 
\Vitl satelite inna ¢ | Please send your MOTOR FITNESS 


, : MANUAL, GED-1017. 
ti Standard G-E Motors Are Generally 


ring. Please send me a G-E MOTORULE, with 


Available without Delay for War Jobs Sie full instructions and leaflet giving the 


and principles on which it is based. 


urtic 


RING = COMPANY 







SPEED UP 
PRODUCTION 


ee 


a 


eT Lr 
Electric = Timers 


N 







































































Made to stand up and work—day in and day 
out. 

They can absolutely be depended upon to 
carry through and function perfectly as set. 

Made in many different styles and time 
ranges. 

State your timing problems. We are ready 
to serve you. 


































Type TD1—30 Second Scale 


Write for Bulletin 700 































Type TD1C—15 Minute Scale in dustproof 


flush mounting case. 
Write for Bulletin 800 









































Reset Timer RS4—5 Minute Scale 
In Surface Type Conduit Box 
Write for Bulletin 500 


























Running Time Meters for Record Elapsed Time 
Write for Bullet.n 3500 

















CONNECTICUT 



















ularly abnormal ones (as eccentricity, heat, mud 
ice), with description and sketch to show propos 
arrangement. 

Among those organizations active in the field of sI 
and bearing seal components, and including those . 
operating in making available data on which this d 
cussion was based, are: Aetna Ball Bearing M 
\merican Felt, Armstrong Cork, Chicago Rawhi 
Mig.. Ik. I. du Pont de Nemours, lelters, Fitzger: 
Mig.. Fulton-Sylphon, Garlock Packing, Gits Dr 
Mifg., Graton & Knight, Moraine Products Div.. Ge 
eral Motors, National Motor Bearing, Rotary S« 
Stevenson Engineering, Syntron, Universal Oil S 
and Victor Mfg. & Gasket. 


WASHINGTON SAYS 








continued from p. 80) 


sultants for short periods of time. In cooperatio: 
with the Selective Service System, the roster is coi 
tinuing the task of completing the registration of all 
men from 18 to 65 vears of age who have scientific or 
professional training or experience. 


Plastics Molding Machinery Allocated. Providing 
that no one may deliver or accept delivery of plastics 
molding machinery except as specifically authorized 
by the Director General of WPB and that no one may 
manufacture or assemble such machinery except in ful 
fillment of orders previously authorized, L-159 is in 

tended to make certain that plastics molding machinery 
is made available for the most essential purposes with 
out excessive manufacture of new machinery. [xcept 
for actual breakdown requirements and the acquisition 
of parts for maintenance of a minimum practicable 
working inventory, no one is allowed to accept de 

livery of maintenance or repair parts for plastics ma 
chinery without specific authorization. For the pur 
poses of the order the following are included : injection. 
compression, extrusion, preforming, laminating, tube 
and rod molding and tube rolling whether hydraulic, 
automatic or mechanical. 


- 


Wilson Now Executive Vice Chairman. Clarif) 
ing a tense and difficult situation, Chairman Nelson of 
WPB has eliminated one of the two vice chairmen o! 
that board, Ferdinand Eberstadt, and raised Charles | 
\Wilson (formerly president of General Electric) to 
executive vice chairman. Mr. Wilson will now direct 
all materials distribution, heretofore within Mr. Eber 
stadt’s jurisdiction, and will retain control of manu 
facture and other production. This move follows some 
stormy encounters with powerful Army and Navy pro 
curement services and apparently leads to the point 
where WPB will no longer depend upon agreements 
negotiated with the armed services but will issue edicts 
to them. Said Chairman Nelson, “Under my super 
vision, Mr. Wilson will have full authority to mak: 
the necessary decisions to carry out the WPB produc 
tion program for aircraft, escort vessels, rubber, hig! 
octane gas, merchant vessels and all other war items 
[am confident that he will continue to keep productio 
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M-R COMPOUNDS 


RESIST 


HIGH VOLTAGE BREAKDOWN 
SALT SPRAY ATMOSPHERE 
HUMIDITY 
CRACKING OR FLAKING 
ACIDS AND ALKALIS 


HAVE 
EXCELLENT FLEXIBILITY 
ADHESIVE QUALITIES 
HIGH COLD FLOW 
GOOD THERMAL CONDUCTIVITY 


M-R WAXES 


PENETRATE 
FIBRE, FLOSS, BAKELITE, 
PAPER AND CLOTH 


HAVE 
LOW VISCOSITY 
HIGH SURFACE TENSION 
GOOD ELECTRICAL 
CHARACTERISTICS 


Fiberglas Varnished Tape and Cloth 
Insulating Papers and Twines 

Cable Filling and Pothead Compounds 
Friction Tape and Splice 
Transformer Compounds 
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A PARTIAL LIST OF M-R PRODUCTS 
Fiberglas Braided Sleeving 
Cotton Tapes, Webbings and Sleevings 
Impregnated Vornish Tubing 
Insulating Varnishes of all types 


There is a Mitchell-Rand Insulating and impregnating Com- 
pound or Wax to meet every known condition and requirement 


of the electronic and electrical industry. 


53 years of serving the needs of the electronic and electrical 
industry, during which time upwards of 3500 Compound and 
Wax formulas were developed, now places Mitchell-Rand in 


the position of Headquarters for Waxes and Compounds. 


M-R will gladly assist in the selection of the best suited Wax 


or Compound for your particular purpose. 


Mitchell -Rand 


( 


COMPOUNDS 


WAXES 


asset 


M-R Waxes and Compounds have everything necessary for their pur- 


poses ... write today for your copy of the M-R Wax and Compound 
Guide Book . . 


. other valuable aids, free for your asking, are the 
M-R Guide Book of Electrical Insulation; — The Wall Chart of refer- 
ence tables, electrical, symbols, allowable capacities of conductors, 
dielectric averages and thicknesses of insulating materials, tap drill 
sizes, standards of varnished tubing sizes, etc.; . all are FREE and 


Full of Valuable Information . . . write for them on your letterhead. 


COrtlandt 7-9264 NEW YORK, N. Y. 


Fiberglas Saturated Sleeving and Varnished Tubing 
Asbestos Sieeving and Tope 

Extruded Plastic Tubing 

Varnished Cambric. Cloth and Tape 

Mica Plate, Tape, Paper, Cloth and Tubing 












up.’ Mr. Nelson has also announced the appointme: 
of Vice Chairman Wilson as his deputy on the Com 
bined Production and Resources Board. This latte 
bureau is charged with responsibility for integrating 
production efforts of the United States and the Unite: 
Kingdom. In this new position Mr. Wilson succeed 
James S. Knowlson, who resigned recently to retur 
to private industry. 


















Lighting, Fixture Ballasts and Transformers 
Committee. Supervised by Governmental presiding 

<—T officer A. A. Overbagh of the Lighting, ‘Fixture sal 
13 Sede wnt lasts and Transformers branch of the WPR, the fol 
lowing members now constitute the industry advisory 
committee for lighting, fixture ballasts and transform 
ers: P. M. Staehle, General Electric Co.; W. F. White, 
Westinghouse Elec. & Mfg. Co.; Len Marshall, Sola 
Electric Co.; A. S. Slepian, Wheeler Insulated Wire 
Co.; James A. Bennan, Jefferson Electric Co.; J. M 
Comstock, Acme Electric & Mfg. Co.; L. G. Mickles, 
National Transformer Corp. 























Die Casting Inspection. Under a certification plan 
now in effect for the die casting industry a method is 
provided whereby metal used in certain critical parts 


ae en ei . . a * - . Ss 
ahi will be subjected to rigid inspection. Spectrographic 


omaha ye sub ! 
and X-ray inspection of special quality zinc die castings 
is required under the WPB certification plan. Any die 
casting company which desires may request certification 
directly of the \WPB conservation division. With this 
request, the die caster submits evidence of his ability 
to meet certification requirements. Because more 
latitude in composition is permissible in the case of 
aluminum die castings, zinc and aluminum will be 
certified separately. 
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oe etna = Fixed Capacitors Committee. Under the direction 
110,220,440 & of Governmental presiding officer, E. R. Crane of the 
fixed Capacitors branch of the WPB, the following 
members now constitute the industry advisory commit 
tee for fixed capacitors: Octove Blake, Cornell-Dubilie: 
Klee. Corp.; Monte Cohen, F. W. Sickles Co.; S. I. 
Cole, Aerovox Corp.; Wm. S. Franklin, John E. Fast 
& Co.; Paul Hetenyi, Solar Manufacturing Corp. : 
Gordon Peck, P. R. Mallory & Co.; F. X. Retten 
meyer, RCA Manufacturing Co., Inc.; R. C. Sprague. 


mically Sprague Specialties Co. 
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Light Power-Driven Machinery Committee. 


110. andl . ° ge _ 
2 we. Spec® Headed by Governmental presiding officer Harlow I. 


2 om. Odd volt- wi ao ' : : 
oe available. Snippen, of the Light Power-Driven Machinery branch 
“< - 


of the \W PB, the following members now constitute the 
industry advisory committee for light power-driven 
machinery: FE. Ballman, Baldor Electric Co.; M. H. 
Buehrer, Boice-Crane Co.; J. A. Carey, Walker-Turner 
Co., Inc.; L. H. Hamilton, Dumore Co.; J. D. Wal 
lace, J. D. Wallace & Co.; Roy Hedgepath, Duro 
Metal Products Co.; J. E. Penniman, Atlas Press Co. ; 
D. J. Ridings, Porter-Cable Machine Co.; James Tate, 
Delta Manfacturing Co. 





Tougher Draft Policy. Listing 29 occupations as 
“Non-deferrable regardless of the activity in which 
they are found” and occupations in 19 manufactur- 
Peta abe ing trades as non-deferrable, the Selective Service Bu- 


a hbk ° y . * . : 
Fanaa reau of the War Manpower Commission has indicated 
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TOUGH CUSTOMERS 


These men who fight for America ... we knew them 
as just boys a few months ago. Now they’re the tough- 
est fighting men in the world. Call it the American love 
of freedom and justice, if you will, that makes them 
fighting mad. Or let’s say simply that they don’t like 
bullies. This much you can count on—they’re going to 
drive a hard bargain with America’s enemies. 

For the big job they’ve got to do, they deserve the 
finest tools that American skill and ingenuity can con- 
trive. We at Simpson are proud and glad to give our 
best .. . to match their fight with work . . . to produce 
Simpson Instruments in unprecedented numbers. . . 
and to wish them Godspeed with every working hour. 


SIMPSON ELECTRIC COMPANY 
5200-5218 Kinzie Street, Chicago, Illinois 


(METER MENTS TMAT STAY A664 URATE 
Buy War Bonds and Stamps for Victory 
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WEVE COME A LONG WAY 


Mo SCHOO S929 


ee it out for yourself! In 1929, Bruning introduced 
the first successful direct printing process for making 
Black and White (black line) prints. Since that time, Brun- 
ing research has been constant, Bruning progress in BW 
Prints steady. 


That’s why Bruning BW Prints are the preferred black 
line prints today ... why they are used so widely instead 
of blue prints. 


BW Prints offer you the big advantage of exposure and 
development in a few seconds. When developed, prints are 
instantly ready for use . . . delivered dry. No complicated 
plumbing or electrical connections. 


What is more, you can buy BW paper in sizes cut to fit 
your tracings—eliminating the expense of waste and trim- 
ming. You can have cut-sheet production in quantities un- 
obtainable with a continuous blue print machine. 


Easy to read, easier to check, faster than blue prints in 
every way, Bruning BW Prints are America’s first choice. 
Make them yours—write us for illustrated booklet. Charles 
Bruning Co., Inc. 


The Bruning Volumatic exposes 
and develops prints in a few 
seconds—requires only one oper- 
ator for big-volume production. 









BRUNING 


SINCE 1897 


NEW YORK « CHICAGO « LOS ANGELES 


Branches in 14 Principal Cities 






Sensitized Papers and Cloths...Drafting and Engineering Supplies and Equipment 
2140-283A 






















that the pinch on the civilian economy will beco: 
progressively worse as this policy is extended. TT) 
theory is that some industries are just not importa 
enough now to share available power with the arm: 
services and war industries. 

l‘ollowing the issuance of this order, effective \pi 
1, the commission further indicated that dependent 
would be no cause for deferment of those in occuy 
tions defined as non-essential. Applications for w: 
jobs with the U. S. Employment Service immediate 
jumped in certain population centers, notably thos 
relatively free from acute labor shortages. . 


Few War Plant Strikes. According to the Office of 
War Information, man-days lost from war plants 

strikes in December maintained November's low level 
of 0.03 per cent of total man-days worked which is 
half of the 12-month average. The man-days lost in 
December was 119,572 out of a possible 385 millio 


days worked aggregate. 


With the 48-Hour Week. Under the executive 
order issued by President Roosevelt early last month 
a minimum wartime work week of 48 hours was estab 
lished within 32 designated labor shortage areas with 
indications that it would be extended later to othe: 
regions. The order leaves in full effect a provision 
of the Wage and Hour law which requires that em 
ployees be paid time and a half for every hour in 
excess of 40 hours per week. Presumably the longe 
work week and the other provisions of the order 
will result in many persons entering other jobs. First 
to be affected will be those with least draft protection 
\s interpreted by Manpower Director McNutt, the 
following principles are to be followed: Employers are 
to stop recruiting employees at once if their places of 
business have a minimum work week of less than 48 
hours but this does not apply if employers can go t 
a 48-hour week without need for releasing workers 01 
due to an expansion of production schedules. still 
more workers are needed; employers will go on a 48 
hour week in a manner that will assure orderly absory 
tion of surplus workers or transfer within the em 
ployers’ operations; no employer shall release workers 
prior to March 31 for the purpose of obtaining the 
48-hour week; shortages of materials or other specia 
circumstances which prevent employers from. shifting 
to the longer work week by March 31 are to be r 
viewed by the W. M. C. area director and provisio1 
made for proper adjustment; work schedules designe: 
to utilize workers who, on account of other activities 
or limitations, are available for part time work only wil 
not be interfered with. 






December War Output Up. An increase of 14 pet 
cent above November production of planes, tanks. 
guns, ships and other campaign material which rolled 
off assembly lines in United States factories has bee! 
reported by the WPB for December 1942 as compared 
with the preceding month. This is the largest amount 
ever produced in one month and the increase in physical 
volume of war material turned out was also the largest 
\irplanes delivered to the Army, Navy and our allies 
during December totaled 5,489. Radio and detection 
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Anp worth sacrificing for, too—this 
super-bus of the future that’s a’build- 
ing in the minds of men with vision. 
For cheap, swift, comfortable bus 
travel, to school, to the office, to the 
airport, or across the country, is part 
of the new post-war America we all 
hope, work and fight for. 

Have a look at the double decker 
conjured up by designers Sundberg 
and Ferar. Then think of how much 
plastics will help to make this dream 
come true: plastic upholstery, plastic 
window shades, plastic light fixtures, 
hardware, decorative accessories. And 

idden from view in the power plant, 
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air conditioning system, control 
equipment, will be hundreds of plas- 
tic parts to help make the wheels 
go round. 

When you think of plastic mold- 


ings for post-war products we suggest 


you consult the Kurz-Kasch “Plastic 
Round Table’”’—a group of specialists 
in design, materials, tool-up and 
molding. Kurz-Kasch can give you 
complete service under one roof, one 
responsibility. 


KURZ-KASCH 


Planners and Molders for the Age of Plastics 


Kurz-Kasch, Inc., 1417 South Broadway, Dayton, Ohio. 
Branch Sales Offices: New York @ Chicago @ Detroit © Los Angeles © Dallas © St. Lovis © Toronto, 
Canada. Export Offices: 89 Broad St., New York City. 
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ANY SIZE 










ANY TYPE 











AO matter how exacting your specifications, Acme 
LN Coils are guaranteed to meet them. Only highest 
grade, rigidly tested materials are used—the windings 
are even and firm—the coils are sealed against all 
moisture penetration. 






































As wire, covering, insulations and varnish are all 
Acme-made, there is a definite and complete control 
that places the finished product on a high plane, 
electrically and physically. Forward your specifica- 
tions or ask our engineers to assist with the design. 


Aeme 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 





































































SMALL POWER MOTORS 
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ELECTRONIC DEVICES 
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-~=~ Wartime Needs! 











Be sure to consult General Industries when you have 
need for small power motors for wartime jobs. 
Among the wide range of standard types and sizes 
of G. I. motors you may find one already fitted to 
your requirements. G. I. engineers are prepared to 
work with you to build small-power motors and 
electronic devices on war orders with the assurance 
they will fully meet every specification. 


THE GENERAL INDUSTRIES CO. 
ELYRIA, OHIO 
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equipment both for military and civilian use exceede 
the $1,200,000,000 in 1942 or three times the volum 
of 1941, while December production of such units es 
ceeded $185,000,000. Machine tools gained 9.1 pe 
cent to total $131,900,000 in December against $120, 
900,000 for November. The backlog of machine too 
orders continued to decline. The average time re 
quired for the completion of unfilled orders was 6! 
months at the end of December as compared wit! 
eight months at the end of November. 


Radio and Radar Advisory Committee. Under thi 
direction of Governmental presiding officer, Ray Ellis, 
of the radio and radar branch of WPB, the following 
members now constitute the industry advisory com 
mittee for radios and radar: Max Balcom, Sylvania 
lectric Products, Inc.; M. Cohen, F. W. Sickles Co. ; 
W. P. Hilliard, Bendix Radio; W. F. Hosford, West 
ern Electric Mfg. Co.; E. E. Lewis, Radio Corporation 
of America; Perey L. Schonen, Hamilton Radio; Al 


Wells, Wells-Gardner Co. 


To Aid Smaller Plants. [Empowered to take action 
on the spot and established under the new decentrali 
zation plan of the WPB smaller war plants division, 
twelve regional offices headed by deputy regional di 
rectors and 131 district offices have been established. 
The plan now in effect enables SWPD representatives 
to work directly with distressed plants and district 
procurement officers of the Army and Navy and other 
procurement agencies. The problems of small busi- 
ness will be met at the source; contracts will be handled 
directly; and distribution of war work among. such 
distressed plants speeded up. 


Plant Protection. Summarizing the booklet “Passive 
Protection for Industrial Plants” recently issued by 
the U.S. Office of Civilian Defense, a plant protection 
fact sheet (OCD publication 5214) has been issued. 
Objective is that all plants take affirmative steps to 
protect themselves from the effects of enemy action and 
factors covered are personnel, management and organi 
zation, physical installation or construction, and vari- 
ously related administrative policies. 







Shift the Work. Under the direction of Ralph J. 
Cordiner, Director General for war production sched 
uling, the WPB will establish an advisory scheduling 
committee to make recommendations of transfers of 
orders for critical component items from manufac- 
turers having too large a backlog to others without 
enough work to round out a continuous 1943 produc 
tion schedule. Coordinated with other WPB programs 
these committees will also recommend means of pro- 
viding workers for plants with an insufficient labor 
supply to man excess capacities for turning out these 
items. Among those components upon which the com- 
mittees will initially concentrate will be electrical 
motors, starters, generators, vacuum tubes, control 
instruments and welding rods and electrodes. 


Fluorescent Lighting Fixtures. Weight of metal 
that may be incorporated within fluorescent lighting 
fixtures for use with hot cathode tubes and bulbs if 
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Speeding ; 
Destruction 


The business of dropping 
a package of “eggs” on Tojo 
is easier and more efficient 
because of sleeve type bear- 
ings. The interesting feature 
of this application is that it 





employs a bearing mate- 
rial as new as the war. 


Johnson Pre-Cast Bearing BRONZE-ON-STEEL was 
developed to meet peacetime applications but, like many 





another product, it was easily converted to armament 
needs. When peace returns, manufacturers will find that 
Johnson BRONZE-ON-STEEL . . . combining the bearing 
qualities of BRONZE with the strength of STEEL... will 
give them greater bearing performance in their product. 
It will be available as fin- 


ished bearings or in strip 
ac . . 
ail form for stampings. It is an 


tuc ideal metal for washers or 


ams other flat pieces. Complete 


ro information can be had by 


bot writing the Johnson Bronze 


Company, 570 South Mill 
Street, New Castle, Penna. 
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LIONEL 


TRANSFORMERS 




































Phantom 
View Showing 
Internal Construction 





LOW-VOLTAGE OUTPUT! MULTIPLE OUTLETS! 
CONTROLLED RANGE! BUILT-IN CURCUIT BREAKER! 


For Laboratory, Experimental Work and Special Purposes 


If you have any problem in the design or production 
of low-voltage transformers (whether you require only 
one or thousands), bring it to us. For, Lionel has 
specialized in transformer manufacture for forty years 
and hundreds of thousands of Lionel transformers are 
delivering satisfactory service today. Illustrated above 
is a 150-watt-capacity unit with 110 to 120-volt, 60- 
cycle AC input, and an output of 0 to 25-volts in 
controllable quarter-volt steps. This transformer has 
four independent taps, a green light to indicate current 
in the primary, a red light to indicate a short circuit, and 
a built-in, automatic, thermal, make-and-break, circuit 
breaker. Other standard units are available with 
capacities of 75-watts, 100-watts, and 250-watts. 


THE LIONEL CORPORATION 


Contractors to the U.S. Army, Navy and Merchant Marine 


15 EAST 26th STREET + NEW YORK, N.Y. 





manufactured after May 4, 
to amounts specified in 
announced. 













1943, must be restrict 
Limitation Order [L-7& 
The exact amounts of metals that may 


used will depend upon the size of lamps and fixtur 


LINK DRIVING SHAFTS 






Continued from p. 104 

drive a load with high starting inertia, such as a larg: 
blower, or similar device. The motor then will start 
freely and pick up the load gradually as it takes on 
speed. One design of these centrifugal starting clutches 
makes use of internal bands which are pressed against 
a drum by centrifugal force—self-actuation helps to 
increase the contact This combination of 
forces is intended to be least subject to irregularity in 
performance caused by unavoidable variations in fric 
tion coefficient. 


pressure. 


All these friction clutches will transmit up to a cer 
tain amount of torque—depending upon the amount of 









IEW of electro-dynamic, eddy-current clutch shows 

single field coil and design of pole pieces. Unit is 

direct-coupled to squirrel cage motor shaft, provides 
adjustable speed output. 


contact pressure—without slip and therefore with 100 
per cent efficiency. They are ideally suited to pick up 
a load smoothly, drive it without loss of power, and 
protect against overload by slipping. They are not suit- 
able for speed regulation because the power wasted in 
slipping would heat up the contact faces, wear them 
away, and eventually destroy them. 


ELECTRO-DYNAMIC CLUTCHES, TOO 


HOULD speed regulation be one object to be at- 

tained, an eddy current device is indicated. These 
are available either as electro-magnetic eddy current 
clutches or as hydro-dynamic couplings. 

The electro-magnetic eddy-current clutch operates 
on the same principles as the induction motor: Driving 
torque is produced by a rotating magnetic field. The 
main difference appears in the fact that in the induc- 
tion motor the rotating field is produced by phase 
changes in stationary windings while in a clutch the 
magnets are excited by de. and bodily rotated. Slip ot 
speed difference between driver and follower shaft de 
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BRUSH PROBLEMS DON’T 
STAY ANSWERED 


.-- because Stackpole Engineering Progress makes 
yesterday’s developments out-of-date today 


CHECK THIS LIST 
AGAINST YOUR NEEDS 


Brushes « Anodes « 
Bearings + Brazing Blocks - 
Brake Lining « Electrodes . 

Packing, Piston, and 

Seal Rings «+ 
Pipe - Rheostat 

Plates and Discs « 
Welding Rods, Electrodes 

and Plates, etc. 


...also All Carbon, Graphite, 
Metal and Composition Contacts 


STACKPOLE ELECTRONIC 
COMPONENTS 


Fixed and Variable Resistors 
lron Cores + Switches 


MOLDED METAL PO 


MARCH 1943 


It pays to check brush requirements for all types of rotating electrical 
equipment at frequent intervals against the latest that Stackpole engineer- 
ing may have to offer. 

Why? Well, simply because brush engineering is a fast-moving business, 
and Stackpole engineering is the fastest-moving of all. 

One after another, over a period of years, Stackpole brush developments 
have been matching the need for higher speed operation, better commuta- 
tion, and higher capacity. Today, under impetus of war requirements, this 
work has been greatly intensified and broadened into new fields such as 
brushes for high-altitude work and various others. 

All of which means that brush problems don’t stay answered. What 
might have been good enough before, may no longer be good enough by 
comparison with recent Stackpole developments. 


Stackpole brushes are sold only to manufacturers of original equipment. 
Inquiries will receive prompt attention. 


STACKPOLE CARBON COMPANY, ST. MARYS, PENNSYLVANIA 


ER AND CARBON PRODUCTS 
























































































































































This 50 contact Cannon Con- 
nector was developed for use 
in a@ modern bomber. Not 
only must it be well-built but 
it must do its job in a tight 
spot. Space where it is used 
is so limited and it has so 
many contacts that a built-in 
gear and lever device is re- 
quired to connect and dis- 
connect the fittings. 



































CANNON PLUG 


This unusually complex Connector was designed 
for and is doing a vital job in the aircraft industry. 

It is available, as is, or in many another variation 
for any industry that may find itself up against a 
like problem in complex and concentrated wiring. 

This is typical of the thousands of Cannon Con- 
nectors developed for one industry, but which are 
now Standard Cannon Plugs. 

It’s true, few industries need a Connector of this 
type, but its complex mechanism is indicative of 
the high order of workmanship available at Cannon 
... home of precision-built connectors of 100% 
dependability. It is more than likely you will find a 
Standard Cannon Plug to meet your special needs. 


Cannon has prepared a Condensed Catalog 
Supplement that gives a resumé of many of the 
Connectors of general use. This supplement 
covers types P, O, X, M, TQ, XK and SS Fit- 
tings. Drop us a line on your business letter- 
head and we'll be glad to send you one. 
Address Department S, Cannon Electric Devel- 
opment Co., Los Angeles, California. 












ee 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles, Calif. 


Canadian Factory and Engineering Office: 


Cannon Electric Company, Limited, Toronto, Canada 





Representatives in principal cities — consult your local telephone book 
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pends on the torque load and on the exciting curré 
There necessarily must be some slip in an eddy 
rent clutch and the efficiency is limited to about 95 | 
cent. This is the price paid for the advantages gain: 
namely, fine regulation of speed and torque and ¢ 
tinuous slip. 

By automatic regulation of the exciting current the 
output speed can be held constant within narrow li 
its. This can be accomplished either by a mechanical 
governor or an electronic control in which a voltage 
produced by a small tachometer-type generator is aj 
plied to the grids of rectifier tubes. If the tachometer 
generator runs too fast, the exciting current furnished 
by the rectifier tubes is cut down, slip in the clutch in 
creases, and the correct speed of the driven machine 
is re-established. A recent example of the application 
of this close speed regulation is the recovery of energy) 
used in breaking-in aircraft engines—no small item at 
present production figures. The engines drive syn 









‘ee of hydro-dynamic type clutch which 


transmits power through light mineral oil at 97 
I g 


per cent efficiency. Baffles built into runner impede oil 

flow at slow speeds to reduce transmitted torque. Out- 

put shaft can be completely stalled without damage to 
the complete unit or its parts 


chronous generators—the variable engine speed 1s re 
duced to synchronous generator speed by eddy current 
clutches. Excess speed only is wasted and is carried 
otf as heat by cooling fluid. 

Other points of specification are found in printing 
presses, calenders for paper and rubber, stokers, and 
other machinery requiring close control of speed. Over 
load protection and ease of engagement are, of course, 
also provided by these clutches. 


HYDRO-DYNAMIC CLUTCHES 


PERATING with an entirely different medium 
() of energy transfer, but strikingly similar in prin 
ciple and application, is the hydro-dynamie clutch. Hy) 
draulic rotors take the place of magnets and fluid the 
place of the exciting current. Eddy currents appea! 
as spiral vortex motions of the circulating liquid. In 
its basic conception a fluid coupling is a centrifugal 
pump connected toa turbine. As built, the two mem 
bers are engineered into a common housing, togethet 











with a fluid reservoir. Torque transmission again 1s 
a function of slip velocity and efficiency is limited by 
the necessity of allowing a small amount of slip. Con 
trol of slip and torque is obtained by varying the 
amount of fluid which circulates from impeller to tur 
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“WAR OF NERVES” 
U. S. A. Style! 


The campaign of jitters once pushed so 
hard by the enemy is now a devastating 
weapon in our hands. From the humble 
shop in the corner of a loft to the giant cor- 
poration, not a firm exists that does not 
understand that every pound of production 
coming off the lines these days is not only 
a timely help to our forces, but a definite 
‘morale buster’ for the Axis! 


Butthough westrain mightand main rightnow 
to ‘pass the ammunition,” TOMORROW 
will come—and with it a bumper demand 
for the thousands of new and improved NICKEL SILVER SILT 
products born of the war. When that time PHOSPHOR-BRONZE 2a 
comes, you will find the Seymour products NICKEL ANODES og ar ; 
shown here to be among your most valuable “SEYCAST” ANODES ee — 
aids in developing your post-war lines. BRIGHT NICKEL PoE: =| 
BRONZE ANODES cay py Pm poy 
THE SEYMOUR MFG. CO. BRASS ANODES mam (AF 
SEYMOUR, CONN. COPPER ANODES = 
° ZINC ANODES 


wa TIL Non Ferrous 
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Aerial camera motor, 
1/120 H.P. with speed of 
6000 R.P.M.—12 volts. 
Equipped with ball bear- 
ings; diameter of housing 
- 2-3/16"; overall length 
not including shaft 


1’’; shaft diameter .1875” 
(3/16’’) weight 14 oz. 
Wrinkle finish. 





Type LDIB-1 











Antennae reel motor, 
wound for 1/13 H.P. at 
8500 R.P.M.—either 12 
or 24 volts. Equipped 
with ball bearings. Re- 
versible (3 leads); diam- 
eter of housing 2.306”; 
overall length not includ- 
ing the shaft extension, 
2-15/16"’; shaft extension 
.766"; shaft diameter 
.250”; weight 1 Ib. 3 oz. 























Type LD3R 




















TELEGRAPH lnstruments 


SIGNAL Wireless and Telegraph 
Instruments are playing an impor- 
tant part in the war effort. Constructed according to 
exacting specifications, they are used in many branches 
of the service and are recognized for their high quality 
and dependability. 




















#112-S Sounder 













W-37Relay 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 
Offices in All Principal Cities 























MOTORS | 


3-7/32’’; shaft extension | 


bine rotor; this fluid is drawn from the reservoir an 
control therefore is applied by varying the level . 
fluid in the reservoir. 

In the case of a rotating reservoir the level of liqui 
is annular, with air on the inside of the ring and liqui 
on the outside. One type of fluid coupling uses a man 
ually operated scoop tube to determine the liquid leve! 
in the reservoir. As the scoop is moved toward thx 
outer circumference of the reservoir, it withdraws mor¢ 
and more liquid, which then is delivered to the operat 
ing chamber and there fills up the impeller and turbine 
blades. 

Another type dispenses with the manual control and 
produces a fixed relation between speed and maximum 
torque by the arrangement of internal parts, admitting 
more liquid to the impeller as the speed of the turbine 
wheel increases. 

Both electrical and hydraulic eddy current clutches 
are used to start heavy loads with ordinary low starting 
torque motors and to derive controlled speeds from 
motors running either at constant speed or at speeds 
not suitable without reduction for the purpose at hand; 
for many of these applications the two types of eddy 
current clutches compete with each other. Mills of 
all sorts, machine tools, winches, and vehicles are typi 
cal applications. 


OVER-RUNNING CLUTCHES 


OST clutches work quite as well in either direc- 
M tion of rotation. In special cases it may be 
desirable to transmit torque in one direction only. Free- 
wheeling or over-running clutches are designed for 
this purpose. 

These are specified as backstops to prevent backward 
rotation, as ratchets on feed mechanisms, and in dual 


PRING controlled, wedging roller type of free-wheel 

ing or over-running clutch. Flat-sided rollers are 
forced against stops when central element turns counter- 
clockwise but release by compressing springs with 
Opposite rotation. 


drives where one machine is connected to two motors, 
either for using one motor if the other should fail, or 
to provide two speeds, most often a slow one for start- 
ing and a fast one for running. Over-running clutches 
insure that either motor can drive the machine, but 
that the machine cannot drive the idle motor. Over- 
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"Today and “omornow 


The advancement of electronics has meant wider use of Ohmite Rheostats and Re- 
sistors ...in science and industry, in laboratories, products and production. Engi- 
7 neers, scientists and manufacturers have come to know and rely on them for 
: accurate, dependable control of electronic tubes and devices . . . from x-ray 
to radio and television, from instruments and machines to airplanes. These 
time-proved resistance units insure permanent performance. 


Today, of course, Ohmite Rheostats and Resistors serve the Armed Forces and 
Industry in combat, production and research in an all-out effort to speed Victory. 
The electronic world of tomorrow will find Ohmite units ready to meet new 
requirements and Ohmite Engineers ready to help you on any problem. 


Write on company letterhead for helpful 96-page Catalog and Engineering 
Manual No. 40—an invaluable guide in the selection and application of 
Rheostats, Resistors and Tap Switches. 


OHMITE MANUFACTURING CO., 4806 Flournoy St., Chicago, U.S. A. 


Foremost Manufacturer of Power Rheostats, Resistors, Tap Switches. 
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| running clutches generally rely on the wedge actio. 
How between accurately ground steel balls or cams and ring 


to provide self-locking friction contact in one directior 


WAR EXPERIENCES and free sliding in the other. Their effect is much lik 


that of a ratchet with an infinite number of teeth. 
CAN HELP YOU lor special applications such as punch presses 

clutches may be built together with automatic disengag 

ing means so that after manual engagement the drivei 


shaft will make one revolution and then come to a stop 


In one type of single revolution clutch torque is trans 
mitted by axially movable pins which are retracted 
from their engagement when a nose on the clutch 
strikes a stop. Another type uses band action in 

similar manner, and a third works much like an over- 
running clutch: Torque is transmitted from the clutch 


casing to the hub by rollers which are wedged in be- 
Our postwar world promises to be one of amazing : ee ; 
: tween flats on the hub and the inner diameter of the 
inventions—developed by the needs of war. Most of i. 
; ses casing. The rollers are connected to a cage and pushed 
these inventions are military secrets. Many, however, ; 2 . TY ; : 
2 Saal into engagement by a spring. ley are forcec 
are only slight variations of standard prewar products. a re Oe oe es eee ae 
the free or disengaged position if a nose on the cage 
Secret war products, of course, cannot be disclosed. “ik E ae ; nites a acti oe 
But, for example, the experience gained by Westing- strikes a stop. A eae is started by withdrawing 
house in developing electric heating and controls can the Ste p. The spring then Call push the rollers into 
be utilized NOW. Slight variations of standard ‘‘Built-in 
Watchman” Thermostats and heating units have solved 
many puzzling war problems. 


contact and the driving torque will wedge them tight. 
\s rotation begins the stop is again brought into posi- 
There’s no need to wait for victory to make use of this oe earete ie SORES Et 
valuable experience. Use our specialists to solve your when one revolution is completed. 
problems NOW—perhaps even your booming war pro- Similarity exists between the elements of clutches 
duction can be quickened by this help. J-10245 and those of brakes. Indeed, the two are basically the 
sae: a clutch connected to a stationary shaft becomes 
a brake. This is not a theoretical supposition, but of- 
TYPICAL APPLICATIONS ten used in practice, when it may be useful to bring 
INCLUDE: a rotating shaft to rest soon after it is disengaged from 
. the driving motor. Double clutches are used for this 
Thermostatic control of indicating ; 3 ‘ 
Mabie inn:atenk Goines duakused purpose, one half acting as a regular clutch and the 
—indicating the failure of any other half working as brake. 
motor. Another similarity appears between clutches and 
speed reducers since eddy current clutches are often 
Maintenance of proper operating used to reduce a given speed to a specified level. How- 
temperatures for airplane oil by ever, this similarity is only superficial. Through long 
immersion heaters. use we have become accustomed to speak of speed re- 
ducers when we refer to units such as gear boxes or 


belt drives. In these devices the reduction in speed is 
Controlled heating of medical de- 


oat : accompanied by a corresponding increase in torque, 
partment sterilizers aboard ship. " oe ah “ * | 
and they might therefore as well be called torque con- 


verters. In eddy-current clutches, torque cannot be 
Protection of insulation on ‘‘motors 


increased over the input torque, no matter how far the 
loaded to the gills."’ 


speed is reduced, and in friction clutches, torque is 
also not increased when the speed is reduced by slip- 
page. Therefore these slipping devices, though they 
are used and well suited to the regulation and reduc- 
tion of speed, are not called speed reducers. 

Among those companies active in the field of clutches, 
including those cooperating in the gathering of data 
for this discussion, are: American Blower, Carlysle 
Johnson Machine, Conway Clutch, Cutler-Hammer, 
Dodge Mfg., Dynamatic, Hershey Machine & Foundry, 
Hilliard, J. P. Madden, Link Belt, Louis Allis, Medart, 


‘ \ ] : Morse Chain Div., Borg Warner, Ramsey Chain, Rock- 
estl house ford Drilling Machine Div., Borg Warner, Stearns 
Magnetic Mig., T. B. Wood’s Sons, Twin-Dise Clutch 


WESTINGHOUSE ELEC. & MFG. CO.—DEPT. 7-N—EAST PITTSBURGH, PA. 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE and Westinghouse Electric & Mfg. companies. 
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PATTERN FOR EFFICIENT DRIVE POWER 


YJ HETHER the motors now moving off your assembly 
lines are headed for duty on the production front or the 
fighting front, the chances are it will be extra duty, the 24-hour- 
a-day kind. This means that top performance standards must 
be maintained, in spite of stepped-up production schedules. 
Because of our’continuous laboratory control of the mag- 
netic and physical properties at the mill, the consistent quality 
of U-S-S Electrical Steel is helping many motor makers to 
meet difficult performance specifications. 

Our engineers have made it their business to understand all 
factors involved in the application of electrical steel. Perhaps 
this specialized knowledge would be useful to you in working 
out the best solutions to your manufacturing problems. We'll 
be glad to answer your request for assistance promptly, with- 
out obligation. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
A United States Steel Export Company, New York 


Do you have this valuable bulletin? 


One of the most complete sources of engineering information on 


electrical steel available. This 150-page book is full of character- 


“istic curves and technical data on U-S-S Electrical Sheets. 
Write to us on your business letterhead, and ask for your copy 
of Technical Bulletin No. 2: 


SIFATES SLEEL 



























For any shape or kind of 







electrical porcelain, you can 






always depend on Colonial 








We, 


MADE TO ORDER 


for uniform quality and size. 







Send us a sample or draw- 
ings and specifications of the parts you need 


and we will be glad to give you an estimate. 






The Colonial Insulator Company 
937 Grant St., Akron, Ohio Chicago Office: 1706 Fullerton Ave. 
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There are several distinguishing 
features in these relays which make 
them particularly suitable for ap- 
plications where quietness and de- 
pendability for long periods of 
service are essential. 





They are equipped with mercury 
switches—the most reliable means 






for making and breaking a circuit. 
Mercoid hermetically sealed 
switches are immune to dust, dirt 
Or corrosion and will last indefinite- 
ly without any deterioration. 


TYPE V TRANSFORMER-RELAY 
With Low Voltage Pilot Circuit 
Recommended for coal blowers, unit 
heaters, stokers, oil burners, electric 
heaters, air conditioning, refrigeration, 
and various industrial applications. 








Mercoid relays are different from 
conventional clapper type relays. 
There are no metal contact faces to 
hum or chatter. The contact cannot 
be held closed by residual magnet- 
ism.Varioustypesofrelaysavailable. 








Specifications sent upon request. 





TYPE W-6 RELAY 
For Panel Board Mounting 


Recommended for control of motors, 
valves, electric heaters, fire and burg- 
lar alarm signal systems, etc. 





THE MERCOID CORPORATION 
4211 Belmont Avenue 
Chicage, Illinois 











AND SO THEY SAY— 


Continued from p. 100 
the extension of the draft into classifications whicl 
would be less efficient as fighting men and thus would 
avoid many military, social and economic problems.’ 


A. W. S. HERRINGTON, Chairman, Board of Di 
rectors, Marmon-Herrington Co. (to the Alumni Asso 
ciation of the Stevens Institute of Technology ) 

“Our American people are patient and long suffering, 
but once they perceive a goal of opportunity, they cast 
aside all extraneous issues to step forward to that solu 
tion which will bring the greatest good to the most 
people. We will not give up the liberty we have so 
dearly won. We must recognize that we are in the 
midst of one of the ever recurring revolutions which 
tend to refine and improve our democratic form of 
government research is pushing outwards the 
frontiers of industrial opportunity at a rate which we 
could not possibly conceive two years ago we will 
be living in a new world. It will be just as impossibl 
to turn back on the results of this accelerated research 
as it will be to turn back the inevitable passage of 
time 


W. R. G. BAKER, Vice President in Charge of 
Radio, Television and Electronics, General Electric 
Co. (to the American Marketing Association ) 

“Electronic motor control boosts the war production 
of machine tools by as much as 50 per cent. Electronic 
control of resistance welding is speeding the production 
of aluminum planes. Electronic rectifiers are helping 
to produce millions of tons of aluminum and mag- 
nesium. Electronic control devices are helping to tin- 
plate 50 per cent faster, with a saving of one-third 
of the precious tin. To the consumer electronics field 
war research and engineering will bring many improve 
ments. The consumers should not be led to believe 
that the day after peace comes they will be able to buy 
television and FM radio sets for $9.95. It will take a 
long time to reduce new wartime knowledge to peace 
time practice and it will not take place over night. Ii 
the war lasts until 1945 probably only 50 per cent of 
the nation’s radio receivers will be in operation. This 
will mean a big demand for receivers when peace 
comes and will keep workers employed while engineers 
are converting from new wartime knowledge to better 
peacetime products.” 





GUIDE TO BUYING NOT IN THIS ISSUE 

To assist in our conformity with the WPB-ordered 
limitation upon the amount of paper which may be used 
currently in various publications (Feb. 1943, p. 67), we 
omit the “Guide To Buying” listing from this issue of 
ELectrRicAL MANUFACTURING. Our _ long-established 
department covers advertisers and their materials and 
parts offerings under various designating headings to 
facilitate ready reference. Most recently published 
on p. 198 of our February 1943 issue. Tear sheets 
will be supplied upon request to Director of Reader 
Service J. \. Campbell. 
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THE B. A. WESCHE ELECTRIC CO. 


MARCH 





To lengthen the odds on those “postage stamp’ landings, our Navy 
keeps the flight deck open for business by using the deck below for 
hanger and warm-up space. 

As dozens of powerful engines whine and break into 4 roar, the ventila- 
tion system to suck out carbonmonoxide fumes takes on life and death 
importance. It is small wonder the Navy is unwilling to gamble on 
ordinary motors for the power job on these vital fans. 

The special water-proof, drip-proof Welco Motors that we build for 
these fans are just one more example of Welco custom motor service. 


Dependability in Welco Motors doesn’t just happen, it's engineered 


1626 Vine St. Cincinnati, Ohio 








CULLMAN 


MACHINE TOOL DRIVE UNIT 









Modernize machine 
tools, now operated 
by overhead shafts, 
and increase your 
production efficiency 
25%. 





































A Cullman Motor 
Drive is an_ indi- 
vidual electric motor 
unit. Built for long 
constant service in 
neat compact con- 
struction for motors 
ranging from 14 to 


5 BLP. 


NON-COMMUNICATION JOBS 
FOR ELECTRONICS 


Installation is simple on any lathe, 
shaper, milling machine, screw ma- 
chine or punch press. All operating 


parts are protected against wear by Guidance for the engineer-designer who sees possible 


an oil bath enclosed in a dust proof - points of specification for electron tubes in his product 
h : I ; ns : Ask for a sixty day FREE ‘ = a ; 

ousing. : —— pe con- TRIAL, without obligation and wishes to reinforce his background of knowledge 
venient, safe control an rea Se eee ee ° “ER : . ee 
Qenthih Breater = fit by a CULLMAN in- | on the subject, “Experimental Electronics” offers a re 
exibility of operation. stalletion. ; 


view of the fundamentals of electrical measurement with = 
the definitions necessary for an understanding of elec 
tronic circuits. Directions are included for a series of ac 
tual experiments to be performed in determining the 
characteristics and uses of diodes, triodes, photo-cells, 


eS ae 


1352-E ALTGELD STREET, CHICAGO, ILLINOIS 





gas and cathode ray tubes. Consideration is given to 
means for testing and checking electronic circuits, to 
construction details and basic principles of apparatus de 
sign, and to use of electron tubes in measurement of 
acidity, color, temperature, humidity, pressure, and 
time. Chapters cover power supplies, multigrid tubes, 
de. and ac. electron tube voltmeters, untuned ampli 
fiers, and vacuum tube oscillators. Published by 


Prentice-Hall Inc.. 70 Fifth Ave., New York, N. Y. 






SESSION ON POWDER METALLURGY 


oe eee 


A tricky job, 


During the spring meeting of the American Society for 
Testing Materials in the Hotel Statler, Buffalo, N. Y.., 
authorities in the field of powder metallurgy will pre 
sent papers of potential interest to engineer-designers 
of many types of products. Participants in this sym- 
posium (March 3): Prof. G. J. Comstock, director, 





330 total rotation. 
Two matched resist- 


tains -cemoige rn e Powder Metal Laboratory, Stevens Institute of Tech- 
ak ce. ain a nology ; Charles Hardy, president, Hardy Metallurgical 
a \ Co.; C. W. Balke, director of research, Fansteel Metal 
a oe — \ S lurgical Corp.; Frederick N. Rhines, Carnegie Institute 


to je a 7 
of Technology; and P. R. Kalischer, Research Labo 
Low torque operation ratories, Westinghouse Electric and Mfg. Co. 


yet positive contact, ye Yes, exceptionally tricky. This split-winding 
regardless. power rheostat serves a vital function in our 


Neuiisidislic ii dante. fighting planes. Clarostat engineers worked out NINE CABLE COMPANIES ARE FINED 


the problem. And Clarostat workers swung into 
ture, vibration, orien- production in a few days. y Your toughest re- 


tation. sistor and control problems are invited. Having pleaded nolo contendere (not guilty but no de- 

‘at fense), the nine cable manufacturers charged with 
conspiring to defraud the Government by fixing prices 
on $50 million worth of cable for the Navy were found 
guilty and fined a total of $77,500. Prosecution against 


next. 















the individuals originally indicted in connection with 
the suit was dropped. Maximum fines of $10,000 each 


CLAROSTAT MFG. CO., Inc. - 285-7 N. 6th St., Brooklyn, N. Y. 
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MOLD DESIGN 
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From the engineering files of One Plastics Avenue 









Practically any design can be molded, but 


adherence to approved standards will give 
more serviceable and more economical parts. 
Considerations which make for better mold 


FIG. 1 design are as follows 























1. Sharp corners, unless produced in a mold built 

up of sections or unless located at the cutoff, require 

extra expensive die work. Deep barriers and fins like- 
wise require difficult mold work. 
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2. In forming grill sections, etc., avoid passing two 
mold sections so close as to require a vertical cutoff. 
(Fig. 1) 

: FIG. 2 

3. Deep slots or keyways must be molded by long 

thin rectangular pins; round out the center portion 


to strengthen the mold pin if possible. (Fig. 2) 


4. Pins, wedges and threaded plugs which must be 
removed from the mold during the molding cycle are 
likely to become nicked and rounded over. If possible, 
provide fillets and grooves in the molded part to allow 


ends of pins and wedges to become rounded over, or 





\ FIG. 3 to allow shoulders on the tools to absorb abuse. 
(Fig. 3) 
5. Avoid molded parts which necessitate delicate 


mold sections such as shown in Figs. 4 and 5. 


ONE PLASTICS AVENUE at Pittsfield, Massa- 
chusetts, is the headquarters for five plants of the 
Plastics Department of General Electric Company. 





h FIG. 4 It signifies the location of complete plastics facilities 
cal for development, material manufacture, designing, 
engineering, moldmaking, molding and laminating. 


= 
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co Ny . . . 
10 — » REPRINTS of this advertisement may be obtained by 
y ~ . . 


ae (7 writing Section F-3, General Electric, Plastics De- 
partment, One Plastics Avenue, Pittsfield, Mass. Also 













available upon request is a 16-page folder on design- 






ing molded plastic parts. 
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were imposed on Okonite Products Co., Rockbesto 
Products Corp., Collyer Insulated Wire Co., Gener: 
Cable Corp., National Electrical Products Corp., an 
Anaconda Wire & Cable Co. General Electric Co. re 
ceived a fine of $7500 and American Steel & Wire Co 
and Phelps-Dodge Copper Products Corp., $5000 eacl 
Read before the court by Tom C. Clark, special assist 
ant attorney general, a statement pointed out that Ger 
eral Electric Co. had started in October 1940, a policy 
of revising contract prices to the Government in lin 
with costs reduced by quantity production. Many suc! 
reductions had been made before the investigation: 
started which led to this indictment. Frank C. Jones, 
president of Okonite, has indicated that entering of 
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defense would have taken from his company’s service 





four men who were absolutely necessary to war pro 
duction, and output would have suffered according], 












COMMUNICATIONS FOR THE ALCAN 
HIGHWAY 


lelephone and telegraph equipment for the Alaska 
Canada Army Highway was rushed through the 
Kearny Works of Western Electric Co. in 26 days in 
stead of the 26 weeks normally required for such 














job. fourteen tons of material was supplied and the 
later shipments were flown by Army transport to per 











mit installation before the formal opening of the road 








on December 1. On that date, service was inaugurated 








REFERENCE FOR SPECIFIERS OF STEELS 


Wrought chromium and chromium-nickel steels fo! 
uses requiring heat and corrosion resistance are dis 
cussed in detail in a publication of the American So 
ciety for Testing Materials titled “Tables of Data on 
Chemical Compositions, Physical and Mechanical Prop 
erties of Wrought Corrosion-Resisting Chromium and 
Chromium-Nickel Steels.” The book is divided into 
two sections: First, chromium steels up to 23-30 per 


























cent, second, chromium-nickel steels up to 25 and 20 





per cent respectively. Data is condensed and selected 





DEPENDABL 


Whether your requirements are for Accurate Resistors, 






to cover materials of the widest possible range of ap 



















Silver Contact Rotary Selector Switches or Electrical Meas- 


MEETINGS AHEAD 


March 1-0. American Society for Testing Materials. 
Committee week and spring meeting. Buffalo, N. Y 
R. E. Hess, Assistant Secretary, 260 S. Broad St., Phila 
delphia, Pa 


uring Instruments you can depend on Shallcross Quclity. 











It has been our privilege to contribute to the Victory Effort 
through the creation and development of many Special 





designs. 








e**ae , 
a , Perhaps we can be of service in connection with your 


problems. 





March 25-27. American Society of Tool Engineers. 
\nnual meeting. Milwaukee Auditorium, Milwaukee 


Wisc. Denham & Co., Book Bldg., Detroit, Mich 




















\pril 6-7. Machine Tool Forum. Eighth Annual 
meeting. East Pittsburgh, Pa. Sponsored by Westing- 

HALLCROSS Wiaen “or house Electric & Mfg. Co., East Pittsburgh, Pa. 
\pril 7-1 Electrochemical Society. Hotel Roose- 


velt, Pittsburgh, Pa. Colin G. Fink, Columbia University 
COLLINGDALE, PENNA. 3 Broadway, New York, N. Y 


\pril 13-10. American Management Association 
(Packaging Conference). Astor Hotel, New York, N. Y 


\pril 20-23. National Electrical Manufacturers 
Association. Spring Meeting, Chicago, Ill. W. J Dx mald 
Managing Director, 155 E. 44 St., New York, N. Y 


April 26-28. American Society of Mechanical 
Engineers. Spring meeting. Davenport, la. C. E 
Davies, 29 W. 39 St., New York, N. Y 
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EVERYBODY 
EVERY PAYDAY 


SAVING IN 
WAR BONDS 
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The Pistons That Drive This PC Sub-Chaser Are of 





ee 


ArmaSteel* 





Hunting the hunters with a hold full of 
depth charges is a ticklish job. It calls for 
fine seamanship from officers and crew, 
and quick response from the Diesel 
engines that provide the necessary speed 
and maneuverability. 

The selection of ArmaSteel pistons for 
the engines used in this service was in- 
fluenced by the exceptional record they 
have established in Diesel locomotives. 


Piston life has been greatly extended, and 
maintenance reduced, asa result of the de- 
sirable physical characteristics obtained. 
ArmaSteel castings are speeding the 
production of many vital parts through 
better machinability and closer con- 
formity to final shapes. Investigate the 
possibilities of using ArmaSteel in place 
of critical materials for present produc- 
tion and future developments. 


SAGINAW MALLEABLE IRON DIVISION 


General Motors Corporation, Saginaw, Michigan 


*Reg. U.S. Pat. Off 


CAST FOR A LEADING ROLE IN INDUSTRY 










CALLITE CONTACTS 


190 


Seg. U S Pat. of 


TREMENDOUS TRIFLES 


ep the props spinning 


that 


Contacts are just tiny and relatively 

inexpensive parts in the complicated 
and costly mechanism of the fighting machine. 
But, as tiny and inexpensive as they may be, 
electrical contacts are tremendously important. 
That 1s why, we here at Callite, devote our 
every etfort to the design and manufacture of 
contacts that will ‘deliver’ when the going gets 
tough Whether your problem ts one of obtain- 
ing an unusual contact shape to fit a specific 
application - or one of just getting a more 
uniform production run of standard contacts, 


we'll be happy to cooperate with you. 


Specialists in the manufacture of electrical 
contacts of tungsten, molybdenum, silver, 
platinum, palladium and special alloy com- 
binations, in round, flat, oval, and unusual 
shapes. Catalog No. 152 is now available. 
Callite Tungsten Corporation, 544 Thirty- 
ninth Street, Union City, New Jersey. Branch 
offices: Cleveland and Chicago. 


KEEP ’EM FLYING WITH 


pheation. Included information covers chemical co; 
position, physical properties, forging and heat treati 
practices and creep characteristics. 
for Testing Materials, 260 S. 
phia, Pa. 


American Socie 
Sroad St., Philade 


WORKERS MAKE MORE USABLE SUGGESTIONS 


employees of the Camden, N. J., plant of RCA-Victor 
turned in a record breaking 23,084 ideas during 1942. 
Of this total, 32 per cent were found to be usable. 
With a previous high figure of 18 per cent usability, 
the company started a drive in late 1941 to stimulate 
quality rather than quantity. The result was that more 
time and effort were put into the development of the 
suggestions. In some cases drawings and even mod 
els were made on their own time by idea-ful employees. 
Cash awards for suggestions run up to $200 with four 
annual specials of $250. 


ELECTRON TUBE STANDARDIZATION 


At the request of the WPB Radio and Radar Div., 
the Engineering Dept. of the Radio Manufacturers 
Association is working on a project aimed at simplifica- 
tion and reduction in the number of commercial types 
of transmitting, therapeutic, and similar tubes as well 
as military transmitting and receiving apparatus. 
Work is in charge of W. R. G. Baker, department di- 
rector. 


FIFTY-IDEAS CLUB 


One of the features of the awarding of prizes to work- 
ers with production suggestions at Westinghouse Elec- 
tric & Mfg. Co. was the special honoring of ten men 
who have each supplied fifty or more usable ideas. 
\wards were made to 34 employees, one of whom got 
the largest check ($1208) ever presented during the 
32-year history of the suggestion system at Westing- 
house. His idea involved short cuts in the preparation 
of Navy circuit breaker contacts for silver plating. 
Improved methods of drawing and annealing commu 
tator copper for small aircraft motors, better ways of 
taping large motor bars, and faster and more eco- 
nomiucal coil winding procedures were among the other 
ideas brought forth during 1942. 


SUPER-SONIC TELEVISION ORGANIZED 


Scophony Corp. of America, a new company with 
stock held by Paramount Pictures, Inc., General Pre 
cision Equipment Corp., and Scophony, Ltd., London, 
has been formed to control American rights and patents 
for super-sonic reproduction of television program ma 
terial. Advantages of the method are its ability to 
project large-scale images and its adaptability to color 
reproduction. Super-sonic refers to the use of sonic 
frequencies above the limit of audibility. 


STANDARDS FOR ELECTRICAL MATERIALS 


Complete reference for methods of tests and standards 
of electrical heating, electrical resistance, thermostat, 
lamp and electron tube, thermocouple, and insulating 
materials. This booklet includes additional paper 
covering contact testing and testing of contact’materials 
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You don’t need 


Extra Size 


® No need to tell you that wartime 
restrictions make it impossible 
for you to get extra-size or extra- 
horsepower motors for any job 


that calls for specific horsepower. 


But don’t let that worry you for 
a single moment. Put Fairbanks- 
Morse Motors with Copperspun 
Rotors on the job—and you do not 
need extra horsepower or extra size. 
The reason, briefly stated, is this: 


The w inding of the F-M Copper- 


Vaunaaee 


spun Rotor is centrifugally cast, in 
one piece, of pure copper. No other 
rotor is cast of copper. Copper has 
better thermal characteristics. 
Copper has better electrical char- 
acteristics. For these reasons, you 
can run a Fairbanks-Morse Motor 
with Copperspun Rotor ander full 
load indefinitely without danger of 


damage through overload. 


Naturally you'd rather not buy 


horsepower you don’t need — if 


DIESEL ENGINES WATER SYSTEMS 
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you can do so safely. Now you can. 


Fairbanks, Morse & Co., 600 S. 
Michigan Ave., Chicago. Branches 
with service stations throughout 


the United States and Canada. 





FAIRBANKS-MORSE 


IVeNery 















NEW patented process now gives to Cleve 
Tung Non-Bend Electrodes an improved 
grain structure which enhances the advantages 
they already offer for atomic hydrogen welding 
You get a more constant arc, leading to more 
accurate control and more uniform results 











Initial advantages: intensive heat concentration; 
























a strong, dense, clean, smooth deposit machinable 
to invisibility; minimum oxidation and magnetic 
blowing effects; movable arc adjustable from 1, 


to 1’, together with flexibility and ease of operation 


Ask for a copy of our Bulletin ‘‘M’’ 
‘‘Tungsten—Strongest of All Metals’’ 


CLEVELAND TUNGSTEN, INC. 


10200 MEECH AVENUE S CLEVELAND, OHIO 


We thought we knew a lot about making 





fractional horse power motors becaus« 







they’ve been our business for many years 







But despite the fact that Victor's peace 


time motors were good, tomorrow's will be 






much better 


The severe demands of our war production 
I 






for 





precision and speed have taught us 


many things that will be reflected 












in your motors of tomorrow. It’s a 


certainty — lots of things will run 






better after the wai 


‘The sign of quality 
in things electrical."’ 


Buy War B 
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VICTOR ELECTRIC PRODUCTS, Inc. 


2950 Robertson Rd Cincinnati, Ohio 
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NEW NEMA COMMITTEE CHAIRMEN 





Of potential value to the engineer-designer who re 


quires either background information or actual means 
of testing and checking materials for product specifica 


tion. A.S. T. M. Standards on Electrical-Heating and 
Resistance Alloys. American Society for Testing Ma 
terials, 260 S. Broad St., Philadelphia, Pa. 


Recent appointments of chairmen for 1943 service or 
Nema standing committees include: 
Budgets—F. T. Wheeler, vice-president, Trumbull 
Electric Mfg. Co. 

Industrial Relations—T. I. Phillips, vict-president, 
Westinghouse Electric and Mfg. Co. 

Insurance—W. F. Lund, manager, Insurance Dept 
United States Rubber Co. 

Product Scope—E. L. Robinson, vice-president, Cres 
cent Insulated Wire and Cable Co. 

J. W. MeMullen, Allis Chalmers Mfg. Co., has been 
made chairman of the Transformer Section of Nema. 
His appointment fills the position left open by the death 
of Col. A. E. Herzberg. 


WORKER IDEAS SAVED 1,250,000 MAN-HOURS 


Out of 53,945 suggestions for production improvements 
made by General Electric Co. war workers during 1942, 
16,204 were used with a resultant saving of 1% million 
man-hours. Prize awards to the alert employees with 
the ideas totaled $158,943, a record amount since the 
start of the system 25 years ago. In addition to the 
time, savings of more than a million pounds of steel 
and large quantities of aluminum, copper, stainless 
steel, tin, and chromium resulted from the suggestions 
Nature of the ideas had a wide range and both men 
and women participated. Improvements were made in 
testing of super-chargers, machining of marine parts, 
production of motors, re-use of cable wax, marking of 
instrument dials, production of radio parts, taping of 
control equipment, assembly of coils, riveting, metals 
finishing, gear machining, crating, screw machine op 
eration, plastic press heating, metal cutting, and air 
craft part finishing. 


NEW NEMA STANDARDS 


Recently published standards of the National Electrical 
Manufacturers Association include: Series lighting 
wire and cable with thermoplastic synthetic insulation 
(3000 and 5000 volt ratings), thermoplastic synthetic 
insulated wire and cable (600 volt rating), thermo- 
plastic synthetic jacket compound for wire and cable, 
and, thermosetting synthetic jacket compound for wire 
and cable. Obtainable from the Nema Engineering 


Dept., 155 East 44th St.. New York, N. Y. 


WAGE EARNERS ON POST-WAR PLANNING 


Surveys conducted by Psychological Corp. for the Na 
tional Association of Manufacturers show that 92 per 
cent of the country’s wage earners favor post-war 
planning now. Other results of the opinion poll indi- 
cate that 75 per cent think industry should be working 
on the development of new and improved products, 61 
per cent want Government planned public works, and 
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Motor burnouts cause production blackouts— plus 


copper loss, labor waste, repair costs and motor re- 
placement delays. 


Therefore, when buying motors, insist on built-in 
Klixon Protectors. These simple, foolproof and inex- 
pensive protectors will protect your motors from burn- 
ing out—either from overloading or overheating. 
They'll eliminate waste—stop production slowdowns 
—and wipe out a lot of repair costs and grief. Yes, 


they'll make it possible for you to use the smaller mo- 
tors of today with greater safety than you had with 
larger motors without this protection. 

A.C. motors (all sizes) and D.C. motors up to 30 


volts can be supplied with built-in Klixon Protectors. 
Insist on this protection. 
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SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 


MARCH 1943 
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Porcelain 


SINCE 1873 








































* Your inquiries are solicited for all special shapes, sizes and 
designs. Send us your specifications and our proposal will be 
furnished promptly upon receipt of print, sketch, model or sample. 
* Best grade materials, skilled workmanship and technical ex- 
perience insures the high quality by which Thomas Porcelain 
has been known for 69 years. 

* Development work, if needed, is part of our service. Write us 
today—our superior plant facilities will save you time and money. 


THE R. THOMAS & SONS Co. 


LISBON. OHIO 
NEW YORK e BOSTON Md CHICAGO 














we're all 





for more 





ice cream 


Perhaps you read the story. How one of our 
© submarines recently docked on the west coast 
—S*" with eight tiny flags painted on her conning 
tower . . . symbolic of her prowess . . . and the first thing 


the crew asked for was ice cream! 


We have a special interest in submarines for 
Holly piston pin retaining rings are used in their big 
diesels. The forming operation is very difficult and exact- 
ing but we have been told that our rings do an outstanding 
job in maintaining operating efficiency. 

Can we help in your war effort? We'd like to 


have more boys asking for ice cream. 


Write, wire or better still . . . phone us! 


_ AMERICAN SPRING 
> 0 HOLLY inc. vous, micnican 








67 per cent think industry would do a better job afte: 
the war under its own management than if operate: 
by the government. 


WHAT CAUSES ELECTRON EMISSION? 


Longer-lasting electronic tubes operating with less 
power consumption are in prospect as a result of ex 
periments made by Dr. Harvey C. Rentschler, director 
of research, Lamp Div., Westinghouse Electric & Mfg 
Co. Starting with the unsolved mystery of the cause 
of electron emission from metals, Dr. Rentschler has 
concluded after eight years of investigation that atoms 
of oxygen, hydrogen and nitrogen dissolve in the crys 
talline structure of certain metals and then serve to 
loosen electrons so they will be emitted more readily) 
when heat or light is applied. \When thorium, uranium, 
barium, zirconium, titanium, or hafnium, mounted on 
a core of tungsten, is heated in a vacuum it melts into a 
soft globule. But when it is heated to a low tempera 
ture in an atmosphere of oxygen, hydrogen, or nitrogen 
and then to a higher temperature in a vacuum it be 
comes brittle and hard. After removal of excess gas 
the metal can be heated to 2700 deg. F. without lbera 
tion of the dissolved gas. Cathodes made from metals 
treated in this way have excellent qualities and are 
particularly suited to coating with oxides for increased 
electron emission in high voltage tubes. Heretofore, 
oxide coatings could not be strongly enough bonded to 
withstand the pull of the electric field in any but low 
voltage tubes. 


FLUORESCENTS 17 PERCENT NOW 


With 1942 accounting for a total of 22,000,000 fluores- 
cent lamps sold, or 17 per cent of all lamp sales, this 
new source bids fair to gain dominance in later mar- 
kets. Factory operations are almost wholly dependent 
upon fluorescents in the newer war plants. In 1938 
when these sources were first marketed, sales totaled 
but 200,000 units. Typical gains where fluorescent in- 
stallations have stepped light intensities up: 25 per cent 
reduction in material wastage, 5 per cent production 
increase, 50 per cent accident drop in a machine shop; 
54 per cent reduction in minor accidents in a punch 
press department; and production almost doubled on 
the same equipment and man hours at another plant. 
Some factories, especially in the aircraft industry where 
overhead illumination is cut off from workers beneath 
the wings and fuselages of planes, are using light col- 
ored floors to reflect more of the existing light into 
usable places. 


ABOUT PEOPLE YOU KNOW 


J. M. Frank is now president of the National Asso 


ciation of Fan Manufacturers, while J. M. Birken- 
stock, formerly president, is now vice-president. 


Westinghouse Electric & Mfg. Co. names J. M. Zim- 
merman staff manager for its Pacific Coast district. 
Manufacturing and Repair Department. 

Leaving Harvel Research Corp., S. Caplan succeeds 
C. F. Hanson as research manager and acting tech- 


nical director of Irvington Varnish and Insulator Co., 
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Precision Signaling With 





Micro Switch Precision 


The Aldis type Portable Signal Lamp, manufactured by the Manhattan Marine 
and Electric Company, Incorporated, of New York City, is widely used by 
the air, land, and sea forces of the United Nations. Because an observer, 
more than 6 degrees off the angle of the beam cannot read the signals, this 
lamp provides safe communication in daylight, at night, and in mist or fog. 
It has a safe visibility range up to 10 miles. It is an ingenious combina- 
tion of a range finder, a light and a tilting reflector. 


The Aldis type Portable Signal Lamp permits extremely precise signaling 
through the use of Micro Switch with a double spring actuator which is fitted 
into the grip of this lamp. Being small and compact, light in weight, rugged 
and dependable in operation, Micro Switch assures the necessary operating 
precision. To quote the manufacturer of the Aldis type Signal Lamp, ‘‘We are 
very pleased with the Switch for this unit.”’ 


This is but one of many applications through which Micro Switch is per- 
forming vital functions in all equipment going into our war program. 
Micro Switch is on every fighting front—in machine tools and on production 
lines: on the surface and underneath the surface of the sea; on land, in the 
dust and heat of the desert, and in Arctic cold. 


If you have a problem of precision switching, you should consider Micro 
Switch—its precise, fast action —its ability to operate at exactly the same 
point for millions of operations. 


Micro Switch measures only 11/16” x 27/32” x 1-15/16", weighs only one 
ounce, Operates on minute movement and force differentials, and is listed by 
Underwriters’ Laboratories with ratings of 1200 V.A. loads, from 125 to 600 
volts A.C. It can be supplied in the Bakelite housing as shown above, or in 
protective housings—die cast, sealed against oil and water; steel, for machine 
tool applications; aluminum for aircraft; and heavy cast iron for explosion- 
proof—all with a wide variety of actuating mechanisms. 


Send for These Catalogs 


The two catalogs illustrated here will give you the 
complete details—Number 60 which covers Micro 
Switch in general, and Number 70 which deals with 
specific Micro Switches for aircraft. 

Micro Switch Corporation, Freeport, Illinois 


Branches: 43 E. Ohio St., Chicago «11 Park Place, New York City 
Sales and Engineering Offices: Boston « Hartford + Los Angeles 





The trademark MICRO SWITCH is our property and identifies switches made by 
Micro Switch Corporation. 
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Made Only By Micro Switch Corporation... Freeport, Illinois 
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te This is one of a series of informative ad- 
vertisements intended to assist design en- 
gineers in improving electrical contact 
performance. Reprints for your notebook 
will be supplied upon request. 






































WHAT MAKES 
ELECTRICAL 
CONTACTS 


























There are two principal reasons why electrical 
contacts stick. In some cases, they actually 
weld together as a result of overload or heavy 
inrush currents. 

The other common cause is transfer or migra- 
tion of contact materials. In such cases, a pit 
develops in one contact while a cone builds up 
on the other. When this condition becomes 
severe, the contacts stick, or lock mechanically. 
This is particularly noticeable in sensitive 
devices. 

The problem of contact sticking is not always 
simple to solve. It involves the choice of the 
correct material or combination of materials, 
proper design of contacts and contact operating 
mechanism, sometimes changes in the circuit. 

For the design engineer, the simplest solution 
is to turn the problem over to Fansteel, who 
will study not only the question of sticking, but 
all other aspects of contact performance, and 
recommend the correct contacts for the ap- 
plication. 

Consultation costs nothing, and details are 
kept in strictest confidence. You are invited to 
make use of this valuable engineering service. 
Fansteel Metallurgical Corporation, North 
Chicago, Illinois. 


FANSTEE 
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ELECTRICAL CONTACTS 
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Tungsten - Silver - Molybdenum - Platinum 


Metals - Fasaloy - and Fastell Materials 
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Irvington, N. J. Mr. Hanson becomes chief consultin; 
engineer with the responsibility of expediting war pro 
duction technical work. 


A. J. M. Baker is the new general manager oi 
Crocker-Wheeler Electric Mfg. Co., division of H. |] 
Kaiser’s Johua Hendy Iron Works, Ampere, N. | 
Mr. Baker was with the British Purchasing Commis 
sion, previously. 


Joining the staff of Electrolux Corp., A. F. Murray 
becomes works manager of the Old Greenwich, Conn., 
plant. He was previously associated with Westing 
house Electric & Mfg. Co. 


Arthur C. Jordan is in 
the Commercial Engineer- 
ing Dept. of the Selenium 
Rectifier Div. of Federal 
Telephone & Radio Corp., 
an associate company of In- 
ternational Telephone & 
Telegraph Corp. 


After two years as manager 


of the Future Demands 
Department of  Interna- 
tional Business Machines 


Corp., Endicott, N.Y. 


John C. McPherson has 
been promoted to director 
of engineering. 





Toastmaster Products Div.. 
McGraw Electric Co., El- 
gin, Ill., announces election 
of Murray Ireland as 
vice-president in charge of 
production. He began with 
the company as an engineer 
designer in 1925. 


Since 1938 X-ray Div. manager at Portland, Ore., 
Henry D. Moreland has been advanced to the post of 
manager of the X-Ray Products, Agency and Special- 
ties Department of Westinghouse Electric & Mfg. Co.., 
East Pittsburgh, Pa. 


As assistant manager of the electrical, wire rope, and 
construction materials sales division of American Steel 
and Wire Co. subsidiary of United States Steel Co.. 
Charles H. Eisenhardt replaces R. L. Rhodes. 


Succeeding A. A. Ross in the Lynn Works of General 
Electric Co., E. N. Twogood has been appointed gear 
department engineer. 


Dr. Albert W. Hull, assistant director, General Elec 
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Pictured above is a typical commer- 
cial type Delco Appliance small 
motor. It was especially designed for 
blower work on automotive vehicles 
or similar kinds of service where the 
demands are severe. 


Today this sturdy motor is meet- 
ing the even more strenuous de- 
mands of war work. It is a shining 
example of the rugged construction 
and trouble-free operation that make 
Delco Appliance small commercial 
motors readily adaptable to scores of 
vital war applications. 


Outstanding features include an 
improved air gap design that pro- 


motes even power flow and quiet op- 
eration; special composition brushes 
that insure a clean commutator; heat- 
treated brush springs that mean uni- 
form pressure and long life; a lubri- 
cant perfected through thousands of 
hours of running tests under every 
known condition; oil slingers and 
retainers that prevent unnecessary oil 
dissipation. 


Built for DC operation, this motor 
is available in 6, 12 and 32 volts. 
Choice of clock or counterclock ro- 
tation . . . flange or stud mounting. 
Motor case diameter, 23/,”. 


DELCO APPLIANCE DIVISION 


GENERAL MOTORS CORPORATION, ROCHESTER, 








ONE OF THE STURDY, COMMERCIAL 


DELCO APPLIANCE MOTORS 


THAT ARE 





tric Research Laboratory, has been elected president 
the American Physical Society. 













Kederal Machine and Welder Co. has advance 
James C. Hart from vice-president to president. 


Now executive vice president, Bunting Brass & Bronz 
Toledo, Ohio, George H. Adams will have supe 
vision of all manufacturing, sales and research oper: 
tions at Bunting. 


















When making replacements or add- 
ing new motors, specify Lima Electric 
Motors with oversize shafts and bear- 
ings to insure Dependable Perform- 
ance and Production. 












To three of General Electric’s men have been awarded 
the following conspicuous honors: Dr. G. Wesley 
Dunlap, left, the Alfred Nobel prize for a paper 


of exceptional merit by an author younger than 31: 






Built in sizes 44 to 75 hp brake test, 
in Standard Open Types... Drip or 
Splash Proof...Totally Enclosed... 
Explosion Proof... Flanged Types... 
Gearhead .... Special Types built to 
specifications. 
































Lima Gearshift Drives... Magnetic 
Polishing Lathes and Tool Room Ped- 
estal Grinders are also included in the 


LIMA line. 


Write or wire us for address of Lima 
Engineering Service nearest you. 


* * * Buy War Bonds Now 
for Quick Victory 


/ 










Large enough to suecessfully serve you, 
yet small enough to give pe »rsonal 
attention to your needs. 





SPECIAL ROTORS AND STATORS 


THE LIMA ELECTRIC MOTOR fone aie hi f 
Ts 954 Findlav k: A 
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Gerard Swope, center, the Hoover Medal for a 
eminent service; and Dr. Willis R. Whitney, rig! 


the John Fritz Medal for distinguished eal 





\wards were made jointly by the American Society of 

Civil Engineers, American Institute of Mining and 

Metallurgical Engineers, American Society of Me- 

chanical Engineers, and American Institute of Elec- 

SPURS—HELICALS—BEVELS (streight & spire!) WORM trical Engineers during a recent meeting of AIEEF. 
GEARING—THREAD GRIND:-NG 








Gunnar Edenquist has been elected vice president and 
assistant general manager, Kinner Motors, Ine., Los 
Angeles. Walter G. Milka has been named vice pres 


ident in charge of production. 








This range logically embraces the 
gear components of many critical 
control devices essential to the war Succeeding A. W. Neracher, who has been made 
effort and this organization is proud chairman of the board of General Industries Co.. 
of its contributions of such material Elyria, Ohio, Allan W. Fritzche has been elected 


in the program. 











president and general manager. 








With full production capacity sched- Bernard H. Sullivan, manager of sales, Westing 













DF 
» ° ce e etr1Cs ) — T ‘ aa ac up 
uled far into the future, all new hou e Lamp eee Se oe N. = has been a | 
. os . signed responsibility for all commercial activities in sui 
inquiries are now necessarily sub- ed — , a cial activities lat 
; volving lamps and special products. o 
ordinated to these vitally important ¥ 
. . S Pp 
prior commitments. However, every RCA Service Co., new subsidiary of Radio Corp. of “ 
urgent need will be given careful \merica, has for president Edward C. Cahill, ex = 
consideration. manager of RCA-Victor’s sound equipment activities. 
W. L. Jones is vice-president and manger. 
4 Lti Joining Narragansett Machine Co., Robert A. Hurley 
Car cama Cla a becomes a vice-president. 
a uy aa | a: :; 
- | Sidney A. Stewart has been elected vice-presiden 
me: 24 ey Coe alee Wee Be ce | United Aircraft Corp.; retaining his position as gen 
eral manager of the Hamilton Standard Propeller Div. 


2650 W. MEDILL AVE. Ph. HUM. 3482 | C. J. McCarthy has also been made a vice-president 
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is solving new VOLTAGE CONTROL problems 
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This plant is entirely devoted to engineering, 
manufacturing and development of... 


POWERSTAT 
VARIABLE TRANSFORMERS =~ 


AIR COOLED OIL COOLED 









STANDARD TYPE POWER- COMPLETE ENCLOSURE 
STAT VARIABLE TRANSFORM- WITH INCREASED KVA CAPAC- 
ERS are available in capacities up to ITY is available in oil cooled POWER- 
75 KVA for single or polyphase oper- STATS. Many wartime applications 
atic n on 115, 230, or 140 volt circuit andi these ae in single and 
atio 5, 230, ' cuits. polyphase types. rese units are 
Where necessary specially designed manufactured for manual operation or 


units can be built to specifications motor drive 


MOTOR DRIVEN AND 
REMOTE CONTROL 
POWERSTATS 


STANDARD AIR COOLED MOTOR 
DRIVEN POWERSTATS are made in capacities 
up to 75 KVA for single or polyphase circuits of 
115, 230 or 440 volts. Units of this type are ideally 
suited for continuous and distortionless control of 
farge amounts of power. The driving motor is 
designed for slow speed, eliminating complicated 
iring. Applications of these devices range from 

h bulton type control of voltage and power in 
ectronic, heating, plating and other fields—to 
fomatic correction of voltage and power output 
hen the device is actuated from special control 
cuits 





SECO AUTOMATIC 
VOLTAGE REGULATORS 


SECO IMPROVED AUTOMATIC 
VOLTAGE REGULATORS deliver con- 
stant output voltage with variations of 
applied voltage or load. This design has 
features of wide range correction, high 
efficiency, freedom from mechanical adjust- 
ments, zero wave form distortion, low cost 
per KVA and operation is unaffected by 
load power factor. Send for bulletin #163 





SEND FOR POWERSTAT BULLETIN 149 ME 


CRITICAL CIRCUITS, radio, other electronic devices and technical processes REQUIRE a.c. voltage and power control. 


Our engineering and sales department will cooperate with you in scheduling delivery of this equipment to meet your require- 
ments. Write for Bulletin sl49ME. 


SUPERIOR ELECTRIC COMPANY 


85 LAUREL STREET BRISTOL, CONNECTICUT 
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LOUTHAN 
SX-1 STEATITE 


THE SUPER TALC BODY | 


for 
Radio 
COMMUNICATION EQUIPMENT USE 
-——{ 


LOW LOSS INSULATION 


Rugged ... Dense . . . High Dielectric 
Impervious to Moisture 
Precision Made 

















. Any Shape or Size 


Submit samples or draw- 
ings for price estimates 


The LOUTHAN MANUFACTURING CO. 


‘Ceramic Specialists Since 1901’’ 


EAST LIVERPOOL, OHIO, U.S.A 


Right the First Time 


when you use 


DRAKE 


SOLDERING IRONS 
AND SOLDER POTS 


Making connections right—the first time—is a 
cinch with Drake Industrial Soldering Irons and 
Solder Pots. That’s one reason they are so popu- 
lar with fast-producing American Industry. Every 
need of industry can be met, too, for Drake has 





An Iron for Every Purpose 


Drake Soldering Irons } 
and Solder Pots are 
available now with 
an A-1-J or better 


_— <= 2s 
Har x 
A aN 
\ AS af, “ail priority rating. Write 
ei. o now for Illustrated 
Folder. 
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DRAKE ELECTRIC WORKS, INC. 
3656 LINCOLN AVENUE, CHICAGO, ILL. 






























with general supervisory duties. His vacated positi 
as general manager of the Chance-Vought Airer; 
Div. will be filled by Rex B. Beisel who will contin 
J. Reed Miller is vic 
president and general manager of the Sikorski Airer; 
Div. with Joseph M. Barr as his assistant. 


to be engineering manager. 






Vice-president and chief engineer Alexander Karte- 
veli of Republic Aviation Corp. has been made 
honorary Doctor of Science by Temple University { 
his engineer-design work on the Republic Thund 


bolt (P-47). 


Glenn L. Martin Co. brings Lincoln R. Scafe, vi 


president and general manager of the Nebraska cor . 
pany, to Baltimore. G. Tom Willey, former insp 
tion manager at Baltimore, succeeds him. 
Citations of honor and bronze and silver medals have 
been given by their company to the following West 
f 









JOHN A. BUTTS 




















GERARD H. WELCH 





NEWTON S. TAYLOR 

















inghouse men: John A. Butts, manager, Small De-ior 
breaker Dept.; Maurice H. Hobbs, manager, Switch 
board Engineering Dept.; Gerard H. Welch, head ot 
Navy and marine switchboard design; and Newton S. 
Taylor, supervisor, Switchgear Order Service. Credit 
for the exercise of their engineering ability to kee 
electrical equipment moving to war plants and to the 
Navy was thus recognized. 

















Individual citations wert 
for specific accomplishment. 


Wm. W. Dunnell, Jr. has been appointed to the stati 
of the Division of Industrial Cooperation of Massa 
chusetts Institute of Technology. He was previously 
chief engineer of the Reece Button Hole Machine Co 
Boston, Mass. 


In the Engine Research Laboratory of the National 
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UALITY MOTORS 


Peerless is equipped to handle large or small 
orders in standard or special designs. 

Every facility of our organization is at your 
command providing you with full cooperation 
and prompt action. Our expert engineering 
service guarantees you maximum efficiency, 
rugged design and trouble-free operation. 
Peerless has been building better motors for the 
past 50 years—always maintaining a quality and 
a performance unexcelled by any other motor. 
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* Centralize your procurement of fasteners 
and small ‘‘cold upset’’ parts at Central Screw 
Company. Examine the Central products 
shown above. These and many more are used 
extensively for vital armament assemblies. 





, Absolute uniformity in size, shape and 

sta quality will speed assembly of finished prod- 

ucts that invite rigid inspection. Let Central 

show what this dependable uniformity and 

us] ; accuracy can mean to you. Send your specifi- 
‘ cations to Central for prompt action. 


Onda 
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Communications 
Electrical Controls 





Bomb Releases 
Aircraft Components 
Hose Clamps 
Ammunition Boxes 
Ordnance Items 
Marine Equipment 


CENTRAL SCREW COMPANY ‘orice: tins: 





















Prompt Shipment from 10 Strategically-Located 


Steel-Service Plants... Principal products include—Alloy 
Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops 
and Bands, Beams and Heavy Structurals, Channels, Angles, 
Tees and Zees, Plates, Sheets, Cold Finished Shafting and 
Screw Stock, Strip Steel, Flat Wire, Boiler Tubes and Fit- 
tings, Mechanical Tubing, Rivets, Bolts, Nuts, Washers, 
etc. Write for Stock List. Joseph T. Ryerson & Son, Inc. 
Plants at: Chicago, Milwaukee, St. Louis, Detroit, Buffalo, 
Cincinnati, Cleveland, Boston, Philadelphia, Jersey City. 







































































































Here is the best way to 


RUST-PROOF MACHINED PARTS 


FOR SHIPPING AND STORAGE 


x 
STA-WARM METHOD DOES 


THE JOB MOST EFFECTIVELY 
AND ECONOMICALLY 



























Sta-Warm builds heaters of any 
size and shape for rust preven- 
tion compounds, equipped for 220 

and 440 volts, single or three-phase A.C. 











ACHINED parts for trucks, tanks, airplanes and 

other equipment for the war front are being 
increasingly rust-proofed the Sta-Warm way. Parts 
are immersed in the no-rust compound in a Sta- 
Warm Electric Heater and brought to the required 
temperature. Variable thermostatic control com- 
pensates for loss of heat when parts are immersed. 
When removed, all excess compound drains off 
quickly leaving the parts completely covered with an 
even coat of protective film that adheres tenaciously 
and presents a nice appearance. 


Sta-Warm Electric Heaters are distinguishing themselves for this 
particular work because of their ready adaptability to handle any 
type of no-rust compound. Any desired result can be obtained, 
and the process standardized for quantity production with a mini- 
mum of care and skill on the part of the operator. 


Tell us your requirements and let Sta-Warm engineers help you 
work out your problem. No obligation. 






THE STA-WARM ELECTRIC CO. 
565 No. Chestnut St. 
RAVENNA 
OHIO 








Complete Equipment for 


Heating, Pouring, Conveying Compounds 









Advisory Committee for Aeronautics, Cleveland, Ohi 
Edward Schmotzer is now assistant electric: 
engineer. 


Resigning as deputy director of the Facilities Diy 
WPB, Walter E. Chollar will return to his duties a: 


vice-president, Remington Rand Co., Buffalo, N. \ 


Link Belt Co., Chicago, Ill., has replaced Alfred 
Kauffman as president with William C. Carter. M: 
Kauffman is in ill health. 


Harry Hall, Worthington Pump & Machinery Corp 
Buffalo, N. Y., is chief engineer of the Engine Diy 


ENERGY OUTPUT DOWN SLIGHTLY 


As reported by the Edison Electric Institute, distribu 
tion of electrical energy for the week ending February 
13 was 3,939,708,000 kw.-hr., a drop of 0.6 per cent 
from the 3,960,242,000 kw.-hr. of the previous week. 
Over the comparable period in 1942 this figure is an 
increase of 15.1 per cent. For the four weeks ending 
February 13, 15,850,996,000 kw.-hr. was produced, a 
14.8 per cent rise from that period a year ago. 


CLOCK COMPANY IN NEW HANDS 


E. J. Manville Machine Co., Waterbury, Conn., has 
recently bought the Self Winding Clock Co., Brook- 
lyn, N. Y., from members of the families which had 
owned the company since its 50-year-ago beginning. 
Products of Self-Winding are the familiar Western 
Union clocks through which Naval Observatory time is 
supplied to industrial, commercial, and public build- 
ings. No changes are announced for the Brooklyn 
plant either in personnel or activities. 


NEW PLANTS, EXPANSION, CHANGES 


Following the completion of a program of plant ex 
pansion, Hazeltine Service Corp. has changed its name 
to Hazeltine Electronics Corp. Improvements pro- 
vided by the expansion include increased facilities for 
development and research on electronic subjects. 






In view of the anticipated commercial development of 
electronic devices as distinguished from radio, the Ex- 
ecutive Committee of Radio Manufacturers Associa- 
tion plans a survery of the membership for opinions 
about changing the name of the association to indicate 
inclusion of the entire field. 





Sav-way Industries is the new name for Sav-wa\ 
Tool and Machining Co., Detroit, Mich. Products in 
clude gages, grinders, and precision parts for war 
devices of various kinds. 


Contracts of Defense Plant Corp. with General Elec- 
tric Co., Schenectady, N. Y., and General Motors 
Corp., Detroit, Mich., will implement construction of 
new plants in Indiana, GM’s total being $4 million. 
Ken-Rad Tube and Lamp Corp., Owensboro, Ky.., 
and International Resistance Co., Philadelphia, Pa., 
get contracts for new plants in Indiana and Kentucky, 
and Pennsylvania respectively with the former running 
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Armament and weapons pro- 

duced by leading manufacturers 

are being held together by 

PROGRESSIVE fastenings. In WPB Wig 3 
Class 4.00, as in 16 odiee Ae S PCR . 

cation groups, PROGRESSIVE is 


meeting all demands for qual- Qu Rae aah eae 


ity, quantity and speed. 
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* It's simple as A B C to pace your ; 

war production with coils eaten @ Aircraft Equipment 
by Doyle. You save time—first, by — 
getting a prompt quotation followed © Communications 
by a production sample that will work © Motors 
perfectly under rigid tests. 


2 cil ; © Generators 
Invariably in line on price—always 
ahead of assembly needs—Doyle is © Relays 


ready to produce practically any type me . 
_ has of coil: Armature and Field—Choke © Timing Devices 


‘hal OSTA TAHA ADYA WSO GPAREI ME Resconce — Resistance — Solenoid * X-Ray Equipment 


—Telephone—to your exact 6/p Vibrators 
TORRINGTON::-CONNECTICUT iradeaes . 
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Magnet Coil Heavy-Duty Power Coil 


it ol 
Ex 
\cia- 
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cate Ps 4 Relay Coil 


made to your specifications— various We Urge You — send your 


sizes, simple and intricate shapes in all specifications now. Trained engi- 
kinds of material; precision formed to neers are at your service—men 


function in any given mechanical ap- who've solved coil winding 

plication. problems. like yours time and Motor and Generator Field 

ALSO—SPRINGS AND SMALL STAMPINGS again. Andremember,there'sno Coils Wound, Connected, 

long wait for quotations or de- Taped, Impregnated and 

ie liveries. All that will lag is your Shaped to Conform to Your 
: f cost! Housings. Moisture-Proofed. 
tors 
1 of ; **One good turn —or a Million”’ 
lion. 


‘FM. D, HUBBARD @5@) SPRING CO. Visa UA AG ant 


cky 7 803 CENTRAL AVENUE PONTIAC, MICH. ; 
y, 2734 N. Pulaski Road, Chicago 
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ofA NEW 


BIMETAL 


CHACE No. 6650 





A recent addition to the many types of Chace 
Thermostatic Bimetal already available, this new 
No. 6650 bimetal makes possible the development 
and design of responsive devices in new fields. 


30 to 40% Increase of Deflection 


Compared to previous types, Chace No. 6650 pro- 
vides a 30 to 40 per cent increase of deflection. 


Size and Mass Reduced 


Reduction in size and mass made possible by the 
increased thermal activity is illustrated: 










Higher Electrical Resistivity 


The electrical resistivity of Chace No. 6650 at 80 F 
has a value of 670 ohms per circular mil foot and 
increases up to a value of 800 ohms per circular mil 
foot at 600 F. 


Applications Not to Exceed 600 F 


Chace No. 6650 is limited to temperature applica- 
tions not exceeding 600 F, and is especially recom- 
mended for devices requiring low temperature 
indication, as the deflection is proportional to the 
temperature change down to —60 F. 


This new type does not detract from the ability of 
previous types to maintain their usefulness, but does 
provide through its increased activity and elec- 
trical resistivity the opportunity of using Thermo- 
static Bimetal, for certain conditions, much more 
favorably than heretofore possible. 


Write for Bulletin on Chace No. 6650 Bimetal 


Consult us regarding type of bimetal best suited 
for your temperature responsive devices. 


wu HACE co 


Thermostatic Bimetals and Special Alloys 
1608 BEARD AVE + DETROIT, MICH. 


to 1,300,000. and the latter, $2 million. Increases ; 

existing contracts go to: Monsanto Chemical Co. 
St. Louis, Mo., Texas plant, (total $15 million) 

Briggs Manufacturing Co., Detroit, Mich., Michiga: 
plant, (total $5,700,000.) ; Wenatchee Alloys, Inc. 
Canton, Ohio, Washington plant, (total $1,250,000. ) 

Chrysler Corp., Detroit, Mich., Illinois plant, (tota 
$173 million) Michigan plant, (total $800,000.) ; Buf- 
falo Arms Corp., Buffalo, N. Y., New York plant 
(total $15 million); Intercontinent Aircraft Corp., 
Miami, Fla., Florida plant, (total $2,047,000.) ; Tow- 
motor Corp., Cleveland, Ohio, Ohio plant, (total 
$288,000); Eaton Mfg. Co., Cleveland, Ohio, Ohio 
plant, (total $1,700,000.) ; Luscombe Airplane Corp., 
West Trenton, N. J., New Jersey plant, (total 
$150,000.) ;: Square D Co., New York, N. Y., New 
York plant, (total $630,000.) ; Nordberg Mfg. Co., 
Milwaukee, Wis., Wisconsin plant, (total $1,950,000. ) ; 
Demuth Glass Works, Inc., Brooklyn, N. Y., West 
Virginia plant, (total $400,000.) ; Northrop Aircraft, 
Inc., Hawthorne, Calif, California plant, (total 
$375,000.) ; Couse Laboratories, Newark, N. J., New 
Jersey plant, (total $350,000.); Studebaker Corp., 
South Bend, Ind., Illinois plant, (total $83,750,000.) ; 
National Carbon Co., New York, N. Y., North Caro 
lina plant, (total $7,550,000.) ; Eastman Kodak Co., 
Rochester, N. Y.. New York plant (total $380,000.) ; 
Ferro Enamel Supply Co., Cleveland, Ohio, Ohio 
plant (total $935,000). 


Schwartz Electric Co., Adrian, Mich., has been 
bought by an investment group headed by J. M. Dor 
osha and including E. I. Kleinman and J. S. Ackerman 


Electronics Department is the new designation for 
what General Electric Co., Schenectady, N. Y., used to 
call its Radio, Television, and Electronics Department. 


In line with an enlargement in manufacturing facilities 
and an increase in the scope of its activities. [Emby 
Products Co., Los Angeles, Calif., has changed its name 
to Selenium Corp. of America. Basic organization 
is unchanged. 


RECENT ARMY-NAVY “E” AWARDS 


For excellence in production, burgees to the men 
and women of these plants: 

Formica Insulation Co., Cincinnati, Ohio. 

Edwards ‘and Co., Norwalk, Conn. 

Corning Glass Works, Corning, N. Y. 

National Carbon Co., Bennington, Vt. 

Revere Copper and Brass, Inc., Detroit, Mich. 

Stanley Works, New Britain, Conn. 

Colonial Radio Co., Buffalo, N. Y. 

*** International Nickel Co., Huntington, W. Va. 

Delta Mfg. Co., Milwaukee, Wis. 

**P.R. Mallory and Co., Indianapolis, Ind. 

**Philco Corp., Philadelphia, Pa. 

Worthington Pump & Machinery Corp., Buffalo, \ 


Universal Camera Corp., New York, N. Y. 
Each * represents a six-month renewal of the orig 
inal twelve-month award. 
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Save Time 


Meyercord Decals are famous for ease and 
speed of application. Nameplates, trademarks, 
patent data, serial numbers, inspection and 
instruction data, airplane instrument panels, 
dial faces, Air and. Tank Corp insignia are 
applied faster, and with tamper-proof 
permanence. 


Save Critical Metals 
Meyercord Decals replace metal and save 
weight. They present a perfect alternate to 
metal and etched name plates and release 
large quantities of critical metals to vital 
fabrications for the Armed Forces. 


Increase Visibility 


Meyercord Decals possess the maximum of 
visibility, legibility and uniformity. Any num- 
ber of colors can be used. They are washable, 
cleanable, stay “‘put’’—stay bright andcolorful. 


Go on any Surface 
Meyercord Decals are successfully applied to 
many surfaces and finishes including: 
Metal Varnish Porcelain 
Wood Shellac Leather 
Glass Lacquer Cloth 
Plastics Enamel Rubber 
Varying types of surfaces, for interior and ex- 
terior use, ranging from machines in fume- 
infested shops to airplanes flying the strato- 
sphere are identified with Meyercord Decals. 


Free Design and 

Technical Service 

If ‘ou have an identification problem you are 
invited to consult with Meyercord Decal engi- 


neers on design and application. No obliga- 
tion. Address Department 112. 


FAST * COLORFUL * DURABLE 


PS ae vale), 


MEYERCORD DECALS 


@iye MEYERCORD CO., 5323 W. Lak 
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e St., Chicago, Ill 


A WORD ABOUT DELIVERIES 


Naturally deliveries are subject to necessary priority regulations. We urge 
prompt filing of orders for delivery as expeditiously as may be consistent with 
America’s War effort 


TRIPLETT ELECTRICAL INSTRUMENT CO. 
BLUFFTON, OHIO 

















Vew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 





Briefly reviewed, on this and the’ drives, controls, finishes, etc., for circulation policy of The Gage 


following pages, are recently pub- integration within complete prod- Publishing Company are invited 


lished sources of descriptive and ucts of various kinds. 


technical information as offered 


to forward requests for copies, 


Engineers, designers and execu- preferably upon letterheads of 


by various suppliers of essential tives to whom ELECTRICAL MAN- their company, directly to the 
materials, electrical and mechani- UFACTURING is made available manufacturer, at the address indi- 
cal parts, equipment, motors, each month under the controlled cated with each item. 








HAND-SIZE TACHOMETERS. Description of 
single range type, centrifugal mechanical rpm. indica- 
tors with facsimile reproductions of various dial scales 
available. Accessories for convenience in making read- 
ings in difficult locations, carrying case, and special 
adaptor for obtaining fpm. measurements directly are 
all shown. Note is made of the repair and recondition- 
ing facilities of the company and instructions given for 
sending speed indicating equipment in for service. 
This bulletin (No. 790) also indicates other styles of 
tachometers offered by: Herman H. Sticht Co., 27 
Park Place, New York, N. Y. 


TYPES AND FORMS OF SOLDER. \vire, rib- 
bon, foil, flux-cored, and special solders listed ( Folder 
15) with special reference to soldering problems 
brought about by the shortage of tin. A table of alloys 
with percentages of elements and melting points and 
a tin-lead fusion diagram are included for the guidance 
of the specifier. Alpha Metal & Rolling Mills, Inc., 
363 Hudson Ave., Brooklyn, N. Y. 


“AN” SPECIFICATION AIRCRAFT CON- 
NECTORS. Catalog of wall mounting, box mounting, 
straight, 90 deg. angle, integral, and vibration resistant 
Army-Navy aircraft connectors. Dimensions, weights, 
and other tabular material are included and 167 differ- 
ent insert layouts are diagrammed for interchange 
within the split shells of the various units. Junction 
shells, cable clamps, dust caps, dummy or stowage re- 
ceptacles, and bonding rings are listed besides. Cannon 
Electric Development Co., 3209 Humboldt St., 
Los Angeles, Calif. 


STAINLESS STEEL SELECTION AND USE. 
Indexed and arranged for the quickest and easiest ref- 
erence by the specifier of stainless steel. Book has 
five sections: Selection, description, fabrication, glos- 
sary, and tables. Each section has a further indexed 
breakdown to assist in finding complete details on sub- 
jects such as type number, analysis, Government speci- 
fications, corrosion resistance, physical properties, tem- 
peratures, electrical characteristics, workability, grades, 
and brand names. Subjects included under fabricating 
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are: Forging. heat treating, pickling, immunizing, pas 
sivating, machining, punching, shearing, drawing, spin- 
ning, cold-heading, grinding, polishing, buffing, burnish- 
ing, soldering, welding, and riveting. Carpenter Steel 
Co., Reading, Pa. 


SPECIAL MOLDED WATERPROOF CON- 
NECTORS. Album is illustrated fully with molded 
rubber devices produced for unusual and specific points 
of specification. Types are: Swivel coupling connec- 
tors, gang connector assemblies, potheads, service lamps 
and networks, aircraft, railway, control, and communi- 
cation connectors, and waterproof toggle switches. One 
section of the book is devoted to spot-heaters and vul- 
canizers for use in splicing and re-rubber-covering 
cables and potheads. Mines Equipment Co., 4215 
Clayton Ave., St. Louis, Mo. 


STANDARD PILOT LIGHT ASSEMBLIES. 
Ready for specification in marine, aircraft, signal and 
essential industrial products. A complete line of sizes, 
colors, and types of pilot signal lights. Catalog shows 
special models with features of polarized-light varia- 
bility, detachable sockets, front accessibility, and num- 
ber or legend display. Design of special units is sug- 
gested for applications not covered in this listing. 


Gothard Mfg. Co., 1300 N. 9th St., Springfield, Ill. 


SOLDERLESS, PRESSURE TYPE TERM- 
INALS. Issued in handbook as well as catalog file 
size, this bulletin (No. 500) includes outline drawings 
with dimensions of wide size range of staking type 
terminals with variety of tongue designs and with and 
without insulation grips.. Two- and four-way connec- 
tous. and quick disconnect splices are listed together 
with hand and power operated installation tools. Wire 
size range usable with these devices is 22 to 250 NEC, 
22 to 4/0 AN aircraft, 3/5 to 250 Navy shipboard, and 
A-20 to A-2/0 Navy aircraft. Thomas & Betts Co., 
Elizabeth, N. J. 


TRANSFORMERS FOR MOBILE COMBAT 
UNITS. Audio, driver, interstage, microphone in 
put, and transmitter transformers and reactors illus 
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1.T.<T. Selenium Rectifiers now “Armored” against Salt Sea 
and Air as result of New Assembly Method 
— Special Assembly Mothed — show. Another I. T. & T. First! Now-—in addition to the standard assembly 
and ing single metal washer which oer = dono —os Ss — —_ - eas) 
atin facilitates protective coating —I. T. & T. Selenium Rectifiers can be supplied with a special assembly, 
oe against corrosion coated for protection against the corrosive action of salt spray, moisture 
ows = 32 
and humidity. 
iria- 
um- Thus the organization which was first to introduce Selenium Rectifiers 
sug- — in the United States, is now first to extend their many advantages to 
a an te : ‘ oe ‘ 
Hing standard Assembly Methed — show marine and other high humidity services. 
g ing conventional petal-shaped : ; 
Ill. brass contact washer ; 
Compact, light, electrically and mechanically stable—with no moving 
2M parts to wear out or cause failure—I. T. & T. Selenium Rectifiers have 
si set a standard for the industry. 
file 
ings Now, on the Fifth Anniversary of their introduction, they are pre- 
type pared to take on the toughest jobs that weather and war can hand them. 
and ; 
Consulting Engineering Service available for specific requirements. For de- 
— scriptive bulletins address Engineering Department. 
other 
Wire 
TEC, 
, and 
Co., 
3AT 
e in 1000 Passaic Ave. 
East Newark, New Jersey 
illus 
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LITTLE WAYS TO MAKE 
BIG SAVINGS IN CRITICAL 
MATERIALS AND TIME 


No. 3 OF A SERIES 





Git the facts 


ON BRAZING WITH PHOS-COPPER 


Everyone interested in joining nonferrous metals needs 
a copy of this new 12-page Westinghouse Brazing Booklet 
-for it’s jammed full of timely ideas for saving man-hours 
and critical materials. For example, there is an easy-to- 
understand explanation of proper joint design ... anda 


pictorial page showing ten rules for better brazing. 


This valuable new booklet also describes Phos-Copper, 
a Westinghouse brazing alloy for speedy joining of non- 
ferrous joints. Physical property tables, Phos-Copper test 
and application photographs, and advantage and result 
charts are included in the discussion of this superior 


brazing alloy. 


The Phos-Copper brazing booklet has proved so popular 
that our first printing (completed just this month) is 
almost exhausted. Don’t be disappointed. Write for your 
free copy today. Ask for B-3201. No obligation, of course. 
Westinghouse Elec.& Mfg.Co.,E.Pittsburgh,Pa.,Dept.7-N. 


jJ-90456 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 











trated and listed with mechanical details. Special pot 
ting compound used with these units is described. Ii 
is compounded to provide a high thermal conductivity 
so transformers using it will operate with less tem. 
perature rise than the same core and coil would exhibit 
with direct air cooling. Acme Electric & Mfg. Co., 
Cuba, N. Y. 


AIDS TO HEAT-TREATING AND METAL- 
WORKING. Pocket size booklet of first-aid-to-the 
methods-specifier gleaned from experiences at plants 
currently engaged in production of arms, armor, and 
ammunition. Subjects covered (Booklet 9) are: Pre 
cision quenching, small arms ammunition, heat treat- 
ment of shot, cleaning aluminum alloys for spot weld- 
ing, cooling and filtering cutting oils, and a number of 
production improvement notes. E, F. Houghton 
& Co., Philadelphia, Pa. 


SPEED REDUCERS. Sizes from 1/50 to 10 hp. 
and speeds from 0.08 to 1140 rpm. are catalogued in 
speed reducer bulletin 22-27. Right angle, parallel 
offset, and parallel concentric motorized and right angle 
motorless types are listed, illustrated, and described. 
Extensive data are included for guidance in calculating 
torque, hp., overhung load, and other factors involved 
in specification of these drive components. Janette 


Mfg. Co., 556 W. Monroe St., Chicago, III. 


ELECTRICAL WIRE AND CABLE TERM- 
INALS. Designed to bring together in one reference, 
connectors having special time-saving advantages. Cata- 
log (T-43) includes straight, angle, and multi-cable 
lugs with several types of conductor-securing mechan- 
isms; lugs adaptable to a range of cable sizes; small 
solderless crimping terminals with a variety of tongue 
styles; insulating sleeves; and special terminals, con- 
Crimping equipment for in- 
stallation of the small solderless types is also listed. 
Burndy Engineering Co., 107 Eastern Blvd., New 
York, N. Y. 


nectors, posts, and studs. 


RADIO AND COMMUNICATION WAXES. 
Test procedures for determination of melting point, 
cold flow, penetration, flash and operating temperatures, 
specific gravity, color, viscosity, electrical characteris- 
tics, and moisture transmission of waxes are discussed. 
Suggestions are made for the most effective processes 
in potting, impregnating, and flash dipping the elec 
trical product. Tabular listing shows points of spect- 
fication of the company’s products with data from tests 
listed above. Zophar Mills, Inc., 112—26th St., 
Brooklyn, N. Y. 


TORQUE-CONTROLLED COUPLING. For the 
safeguarding of equipment from mechanical damage. 
two types of couplings are described (Leaflets : 1002 and 
1003). Respectively they are designed to fit shafts 
from 34 in. to 24 in. and tool tapers and squares. First 
type handles % to 25 hp. at speeds from 50 to 4000 
rpm, has a construction such that no sparks can be 
produced under controlling conditions. It cannot be 
mis-set so it will fail to operate within 100 per cent 
overload. 
Second type ranges from 5 to 3000 ft.-Ib. with 


Dimensions and description of operation are 
given. 
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THE FASTEST, MOST EFFICIENT POWER 
SCREWDRIVERS OBTAINABLE 


GREATER PRODUCTION 
AT LESS COST 






NO SKILLED LABOR 
REQUIRED TO OPERATE 







DRIVING TIME ONE 
SECOND PER SCREW 







ALL SCREWS DRIVEN 
TO A UNIFORM TENSION 
NO MARRING OF HEADS 











SEND SAMPLES FOR 





a . PRODUCTION ESTIMATES 
MEET aN MOPS EQENE * 
DETROIT POWER SCREWDRIVER CO. 
2813 W. FORT ST. DETROIT, MICHIGAN 







AUTOMATIC SPACING 
PRODUCES NEAT WORK 


THERMOSTATIC BI-METALS 










NAME PLATE 


DETAIL PRESS 
Model No. 40 
















ELECTRICAL CONTACTS 


Incubators or Interceptors 


* War found important new uses and applications for 
thermostatic bi-metals and special electrical contacts; uses 
demanding the most exacting requirements. * Today, The 
H. A. Wilson Company offers a wider variety of specialized 
thermometals of high and low temperature types than ever 
before. Also a series of resistance bi-metals (from 24 to 440 
ohms, per sq. mil, ft.). * Wilco electrical contact alloys are 
available in Silver, Platinum, Gold, Tungsten, Metal Powder 
Groups. Wilco Aeralloy is the outstanding aircraft magneto 
contact alloy. 

























For Stamping details on name plates. Eliminates 
irregular and unsightly stamping on name plates, 
tags, etc. 
Available in 1/16”, 3/32”, 1/8”, 5/32” size 
characters. 
Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No experienced operator 
required. 


NUMBERALL STAMP & TOOL CO., inc. 


Huguenot Park, Staten Island, New York 
































| The H. A. WILSON CO. 


105 CHESTNUT ST., NEWARK, N. J. 


Branches: Chicago and Detroit 
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AMPERITE 


BATTERY CURRENT & VOLTAGE 


REGULATORS 


Features:— 


LF eT Tait ts cut battery voltage fluctuation from 
approx. 50% to 2%. 


yee eit hae 
— not affected by 
altitude, ambient 
temperature, or 
Luli k a 


BATTERY VOLTAGE 


3. Compact, light, and 
inexpensive. 


VOLTAGE OF 24V , WITH AMPERITE 
et 8 Se ee ee ae 


Navy, and Air Corps. VARIES APPROX. | ONLY 


Send us your problem. 50% 2% 


CUSTOM 
MOLDERS 


\ JE have the plant facilities, 
the organization, the knowl- 
edge, the experience, the desire 


to serve American industry in 
molding PLASTICS to help win 


the war. 


We Specialize in the Following 
Made-to-Order Products: 


BRUSH HOLDERS CUT-OUT SLEEVES 
BRUSH HOLDER CAPS METER HOUSINGS 
TERMINAL BLOCKS SWITCH PARTS 


CALL, WRITE OR PHONE 


MIDWEST MOLDING AND 


MANUFACTURING COMPANY LAS 


REED) G0 dhe CHICAGO, ILLINOIS @) 


BATTERY & CHARGER \ VOLTAGE VARIES 4 : 


accuracies between 2.5 and 7 per cent. Weights, dara 
and illustrations are included. Buffalo Machinery 
Co., 833 Grant St., Buffalo, N. Y. 


MOLDED RUBBER QUESTIONS AND An. 
SWERS. Prepared to familiarize the engineer 
signer with some of the many factors to be taken into 
account in the specification of molded rubber or syn- 
thetic parts. Included in catalog (Section 7020) are 
a dissertation on molding practice; notes on mold siz 
and number of cavities, surface finish, costs, tolerances. 
bonding, and part shape; and special wartime methods, 
Background information for the specifier. B. F. Good- 
rich Co., Akron, Ohio. 


TECHNICAL DATA ON SPRINGS. For speci- 
fication by engineer-designers, comprehensive informa- 
tion on compression, extension, and torsion springs. 
Formulas, tables, and discussions of factors involved 
in choice of various types combine with a description 
of the company’s facilities and service to complete this 
compilation of potentially useful information. Accur- 


ate Spring Mfg. Co., 3811 W. Lake St., Chicago, 
Ill. 


ELECTRICAL CONTACTS. Concerned with the 
engineer-designing of contacts (Form C-1000) and 
containing data on contact materials, including hard 
metals, highly conductive metals, non-corroding metals, 
alloys, and powder metallurgy products. A list gives 
recommended and optional alternates in contact ma- 
terials for an extensive list of specific products. Rivet, 
screw, welding, bi-metal, and special service types are 
discussed in detail and assembly methods are illustrated. 
A questionnaire is supplied to facilitate requests for 
technical assistance. Fansteel Metallurgical Corp., 
North Chicago, IIl. 


PROMISE OF ELECTRONICS. Prepared in a 
non-technical manner, this booklet traces the develop- 
ment and application of the electron tube from its 
beginning as the “Edison Effect” in early incandescent 
light experiments to its advanced degree of utility as 
the ubiquitous devices which can hear, see, feel, taste, 
remember, measure, count, and talk. For the engineer- 
designer hesitant upon the idea of specifying electron 
tubes better to serve the purposes of his product, a 
potential means of getting acquainted. Radio Corp. of 
America, 30 Rockefeller Plaza, New York, N. Y. 


RUBBER MOUNTING’ SPECIFICATION 
QUESTIONNAIRE. Published as a guide to the 
specifier of rubber mountings for the isolation of noise 
and vibration. Proper filling-out of work sheet (7901) 
will provide all information necessary for the company 
to make recommendations. Form is a supplement to 4 
previously issued catalog listing various shear, com- 
pression, tension, and torsion types of rubber springs 
for product specification. B. F. Goodrich Co. 
Akron, Ohio. 


REFERENCE WALL HANGER. Sixth edition of 
a 22 x 34 in. engineering office reference sheet. Dutr- 
ably constructed with tin edges and hanging loops 
this sheet bears the following data: tap-drill, twist drill, 
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AC & DC KATOLIGHT 
GENERATORS 


5 Kw Generator 
self-excited 


Do you need generators for your War Production Pro- 
gram? Kato’s entire production at present must be con- 
fined to orders with high priorities. 


Can make good deliveries on A. C. generators 350 through 
15,000 watts, self-excited and separately excited models, 
1800 and 1200 r.p.m. Available for all standard voltages 
such as 110, 220 single phase, 2 or 3 wire, three phase 
or three phase, four wire. Frequencies of 25, 30 and 50 
cycles also available. Voltage regulation about 8% with 
3% speed change. 


Also Rotary Converters and A. C. light and power plants. 


KATO ENGINEERING COMPANY 
64 ELM STREET, MANKATO, MINNESOTA 





RD aa Ce Ate vet) Bs 


NAV FFICIAL PHOTO 


The bulk of U.T.C. production is on special units constructed to 
naturally impossible to 
as they become avail- 









Precise customers’ requi 

describe all of these tieuse 
able. Many of them re! 
In most cases, iedagl nao 
of material, or provi : 
in all, it is significant 


way to U.T.C. 


MAY WE ASSIST YOU IN YOUR PROBLEM? 
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TABLET MACHINES ARE 
MEETING WAR NEEDS 


For Better, Faster, Cheaper 
Production 


Manufacture by tabletting or compressing is a rapid process, 
widely applicable, forming intricate as well as simple parts to 
accurate shape in a single, completely automatic operation. 

or example, Stokes Presses are making, from ceramics and 
powdered metals, 


Steatite and Porcelain Parts 

Radio and Other Communications 
Systems Components 

Motor and Generator Brushes 
Ordnance Components 

lron Gears and Cams 

Bushings and Bearings 

Alnico Magnets, Contact Points, etc. 
Also a Wide Variety of Parts From 
Carbon and Carbon Mixtures 


These parts are accurate in dimensions, closely uniform in 
physical characteristics. Density is closely controlled to 
assure uniform dielectric strength and obtain desired 
porosity, or extreme density, or added mechanical strength. 
Inserts, such as pig-tails in motor brushes, can be incorpor- 
ated. Production rates up to hundreds per minute are 
possible, depending on size, material, intricacy of the piece 
and type of press used. \ 


Write for complete 48-page catalog. 
Shows hundreds of parts and Automatic 
Presses for dry-molding ceramics prod- 
ucts, compressing powdered metals, 
making plastics preforms and similar 
purposes. 





F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney, P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis 
Cleveland, Detroit 
Pacific Coast Representative; L. H. Butcher Company, Inc. 









































and machine screw sizes; decimal equivalent tal 
metric-english conversion factors; ohm’s law; prot 
of armature wedges; varnished tubing sizes; electrics] 
symbols; trigonometric functions; temperature ¢ 
versions ; copper wire specifications ; carrying capacity 
of conductors; and insulating material ratings. 
Mitchell-Rand Insulation Co., 51 Murray St., New 
York, N. Y. 


SILENT CHAIN DRIVES AND FLEXIBLE 
COUPLINGS. Advantages to be gained by the spe- 
cifier of chain drives are listed and demonstrated by a 
number of case histories of actual points of specifica- 
tion. Details of chain drive parts are presented fully 
and pictorially and engineering information is sup- 


plied to cover sizes, ratings, and all other points con- 


genuine KANT-LINK nected with the engineering-design of these components 

ea into the finished product. Protective covers, back driv- 

SPRING WASH ing chain, centrifugal clutches, and two different types 
KEEP BOLTED ASSEMBLIES ly TIGHT of chain-drive, flexible couplings are shown together 


BEALL Spring Washers compensate for wear, bolt- 
stretch, corrosion and break-down of finish. They 
meet rigid Army, Navy and Air Corps specifications. 
Available in Carbon Steel, Stainless Steel, Phosphor 
Bronze, Everdur and Monel Metal. Finished in Cad- 
mium Plate, Galvanized, Silver and Parkerized. 


IMMEDIATE SHIPMENT of all standard sizes. 



















with data sheets to be filled out for specific recommen- 
dations by the manufacturer. (Catalog 642). Ram- 


sey Chain Co., Albany, N. Y. 









































DESIGNING MOLDED PLASTIC PARTS. 
Data and suggestions ( PD-3093-1) on the handling of: 
Inserts, shrinkage, tolerances, wall thickness, holes 
; and undercuts, ribs, bosses, fillets, threads, assembly 

WIRE US your requirements devices and materials for molded plastics parts. There 
BEALL TOOL CO. (oiv. Hubbard & Company) is also a discussion of chemical, thermal, physical, and 
EAST ALTON, ILLINOIS electrical properties of molding materials. General 
Electric Co., Plastics Dept., Pittsfield, Mass. 





METAL DUPLICATING WITHOUT DIES. 
Shears, brakes, and benders catalogued for hand opera- 
tion in making wide variety of simple and _ intricate 
small metal parts without dies. Shears in three sizes, 


S a at fs " ss 7 i brakes in three sizes, and benders in two sizes are listed 


(Catalog 43-4) together with several pages illustrating 
ewe eS i the part-producing versatility of the system. Supple- 
ment shows power driven models of the three shear 
sizes. Question and answer section brings light to 
many of the specific points of application of this method 
of low-cost small part fabrication. O’Neil-Irwin Mfg. 
Co., 300—8 Ave. S., Minneapolis, Minn. 





HOW TO WELD AND BRAZE ALUMINUM. 


Starting with a full color insert to show the proper ap- 





pearance of neutral oxyhydrogen and oxyacetylene 
To meet the stern insulating requirements of today’s flames, this booklet (Form AD-90) goes on to cover 
high frequency apparatus, designers of such products 
are finding a valuable ally in LAVITE. This steatite 
ceramic has ‘‘what it takes’ . . . high dielectric 
strength, low moisture absorption, an exceptionally 
low loss factor and excellent workability. Next time 





the other details of brazing and the variegated methods 
of welding aluminum and its alloys. Welding methods 
included in the discussion are: gas, metal and carbon 
arc, atomic hydrogen, spot, seam, and flash. Under 


a steatite is called for in your war specifications, be brazing, a section covers each of these topics: Prepara- 
sure to investigate LAVITE. Test samples gladly tion of materials ; furnace, torch, and dip: brazing ; braz- 
furnished. ing castings; and cleaning joints after brazing. Alu- 


minum Co. of America, Gulf Bldg., Pittsburgh, Pa. 


MeL CML 


ARC QUENCHING CIRCUIT BREAKERS. 


ane eer Sa Designed for panelboard, switchboard, inbuilt, individ- 


Main Office & Works: Chattanooga, Tenn. 


145 Varick St. P. O. Box 198 549 W. Randolph St ‘ - comnarate “no Circ reakers rated up to 
bir Preaek os Nata aad ual, or separate mounting, circuit breakers rate A pt 
Los Angeles, 4116 Avalon Blvd., Electrical Manufacturers Supply Co 600 ainp. are described ( Box Kklet DD 29-4 )60 ) . Princi- 





ples of the are quenching device are explained and 
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If so, you should consider Paragon 
Timers. When built in as a part of nu- 
merous types of electrically controlled 
machines, they save time, increase out- 
put per man, speed production and 
otherwise improve equipment s 
such as Battery chargers, heat treating 
furnaces, lubricating equipment, re- 
frigeration compressors, sandblast 
equipment, lense grinders, laundry 
equipment, etc. 

Ask a Paragon Timer Engineer to 
help plan your present or post war 
equipment. No charge; no obligation. 
Paragon Electric Company, 700 Old 
Colony Bldg., Chicago. 
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BUILDERS OF ELECTRICAL EQUIPMENT SINCE 1905 





Tote 
corv-nowi. FREE 
CENTRALIZE YOUR PROCUREMENT 


SAVE TIME— SPEED DELIVERY 


Get this latest Allied Buying 
Guide for everything in Elec- 
tronics and Radio. Procure all 
your needs from this ONE cen- 
tral source. Our large complete 
stocks of over 10,000 items 
assure you of prompt atten- 
tion and quick delivery. Our 
staff is trained to help you with 
your problems... write, wire 
or phone Haymarket 6800, today! 













OVE _—_— 
NEW auuev’s RADIO DATA “aman... 


HANDBOOK 


Most essential 
formulas, charts, 
tables, standards 
and technical 
data on radio and 
electronics. 


ALLIED RADIO CORP. 
833 W. Jackson Blvd., Dept. 34-C-3, Chicago 
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TAKES STEEL... 


Spyro 


TAKES SCRAP... 


Gt ibeb ee 


COLLECTION TAKES 
YOUR COOPERATION NOW 

















@ A dangerous situation faces the steel plants 
of America. There is a serious shortage of scrap 
metal, and unless every pound of scrap that’s 
lying around idle is salvaged, the mills may be 


forced to slow down or discontinue operations. 


For every ton of steel produced there must be 
approximately one thousand pounds of scrap 
metal. And to keep steel production up, the 
mills must have millions of extra tons of iron 


and steel scrap. 


Everyone is urged to cooperate. Salvage every 
pound of scrap metal you can find. Then call in 
the junk dealer who will pay you for it and get 


it started in the right direction. 


Don’t let up, the need is still urgent. Collect all 


your scrap NOW ! 





Wi AMOREWS STEEL 


EWPORT, KENTUCKY 
~~ DIVISIONS —— 


ime i eee ee 
THE GLOBE IRON ROOFING & CORRUGATING 




















































































Yes, precisely so: This typi- 
cal Aerovox high-voltage ca- 
pacitor is conservatively rated 
at 50,000 volts D. C. working 
for intermittent service. 
































Special facilities account for the 
large-scale production of these 
huge capacitors. Giant winding 
machines handling up to several 
dozen ‘“‘papers’’; a battery of 
huge tanks permitting long 
pumping cycles for thorough 
vacuum treatment and oil im- 
pregnation these and others 
insure a superior product. 




























































Write... 


Whether your needs call for a 
tiny electrolytic or a giant oil 
filled capacitor, write us for 
engineering collaboration. Liter 
ature on request. 
















































Type ‘20 Aerovox high- 
voltage capacitor now 
available in 6000 to 
50,000 v. ratings. Wid- 
est choice of capacities. 


In Canada: OVOX CANADA LTD., Hamilton, Ont. 
EXPORT: 100 Varick St., N. Y., Cable ‘ARLAB’ 
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ALL GAUGES STRIPPED 
without change of blades. 
The size of the stripping 
holein the bladesisincreased 
or decreased instantly by a 
dialed micrometer screw ad- 
justment with locknut. The 
machine is also provided 
with an efficient cutter. The 
blades are of finest tool steel 
carefully hardened and 
drawn. 


A Sturdy, Efficient Machine for 
Rapid Factory Production 2°" 8 


Designed to do quantity work on a quality basis on all types of insulated wire from 
8 gauge to the very finest wire, without changing blades. 


This machine will instantly grip the wire, cut the insulation, strip it off and release the 
wire — all in ONE simple foot pedal movement. Works as fast as the operator can feed 
the wire. Everything in sight. No motor required. Light in weight, the machine can 
be moved from place to place or mounted on a bench. 
10-DAY FREE TRIAL—without obligation, you can prove the merits of this 
time and money saving machine in your shop on your own work. Send wire samples 
and specifications so we may accurately gauge your needs before shipping machine 
and instructions. 

Pyramid makes a wire stripper for every need: Colonial 

E-Z Foot Pedal—Mastercraft Foot Pedal—Side 
Lever—Overhand Lever—and Hand Wire Strippers. 


PYRAMID PRODUCTS COMPANY 

























































































































































































2224 So. State St. CHICAGO, ILL. 















facts are given on the design and operation of each oj 
the six styles listed. Additional data covers such spe 
cial attachments as shunt trips, undervoltage releases, 
auxiliary and bell-alarm switches. Selection guide and 
dimensioned diagrams assist in specification of the most 
suitable unit for your product. Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Pa. 


SCREW PRODUCTS CATALOG. With particu 
lar emphasis on AN products for the aircraft industry, 
catalog 14 covers in detail: Machine screws, cap screws, 
set screws, wood screws, sheet metal screws, recessed 
head screws, bolts, studs, rods, nuts, stampings, rivets, 
eyelets, pins, bright wire goods, toggle bolts, anchors, 
shields, and products with special heads, shoulders, 
threads, and points. Facilities and experience of the 
company are particularly directed to the production of 
these special items. Manufacturers Screw Products, 
216 W. Hubbard St., Chicago, IIl. 





WHAT IS ELECTRONICS? Points out that by 
harnessing the power of the electron—that tiny in- 
visible particle of pure electricity—vyou will see what 
eyes have never seen, hear what ears have never heard, 
and accomplish what has never before been accomp- 
lished. Booklet GED-1024 shows how these things 
have already come to pass in medicine, science, indus- 
try, communications, transport, and agriculture. How 
they may affect the products of alert engineer-design- 
ers is indicated by the statement that discoveries are not 
terminals—they are fresh starting points from which 
we can climb to new knowledge. General Electric 
Co., Schenectady, N. Y. 


PLASTICS REFERENCE BOOK. Filled with 
detailed information to facilitate the specification of the 
right plastic for the job. Encyclopedic treatment of 
all types of plastics includes consideration of molds, 
colors, water absorption, heat, design, workability, 
chemicals, cementing, trade names, and_ properties. 
List of properties given for plastics includes specific 
gravity, grams per cubic inch, refractive index, ten- 
sile, modulus of elasticity, compressive strength, flex- 
ural strength, impact strength, hardness, thermal con- 
ductivity, specific heat, thermal expansion, operating 
temperature, softening point, heat distortion, cold flow, 
volume resistivity, dielectric strength, dielectric con 
stants, power factors, water absorption, and elonga 
tion. Engineering section has extensive data tables, 
explanation of properties and methods of production, 
and design suggestions. Boonton Molding Co., 
Boonton, N. J. 


SYNTHETIC RESIN INSULATED MAGNET 
WIRE. Showing how magnet wire covered with syn- 
thetic resin insulation exceeds the performance of 
enameled magnet wire. Folder (GEA 3911) charts 
and compares both types of conductors for dielectric 
strength, abrasion resistance, heat-shock resistance, 
heat aging, flexibility, deformation, breakdown pres- 
sure, and solvent resistance. Historical notes on mag- 
net wire development, detailed discussions of the in- 
dividual properties of both types, and suggestions for 
production procedures complete the presentation. Gen- 
eral Electric Co., Schenectady, N. Y. 
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..- the Highest Standard 
in Magnetic Measurements 


To maintain a high degree of uniform mag- 
netic quality and precision, Arnold engineers use 
The High H Permeameter (illustrated)...a du- * 
plicate of the Permeameter in use at the National FOR VICTORY 
Bureau of Standards... just one example of the _ . . Saeed at 
close magnetic contro] under which the Arnold least 10% in 
magnets are manufactured. War Bonds. 
All ALNICO types of Permanent Magnets... * 
including ALNICO V...are completely fabricated 
in the Arnold plant under exacting metallurgical, 
mechanical and magnetic control. 
Arnold engineers are available to solve your HE ARNOLD ENGINEERING OMPANY 
magnetic design problems...all inquiries will re- as 
ceive prompt attention. 147 EAST ONTARIO STREET © CHICAGO, ILLINOIS 


PRODUCERS OF MAGNETS FOR AIRCRAFT, MARINE, RADIO, ELECTRICAL AND OTHER TYPES OF MEASURING INSTRUMENTS 


‘iN-RES-CO resistors for a NEON YD eta 


essential designability” for Emergency Lighting Circuits 


slectronie designers are solving intricate installation problems 
pecifying IN-RES-CO resistor 


wherever mounting presents 
unusual obstacles The wide range of IN-RES-CO resistors 


multipliers, meter shunts, choke ete permits extreme lati ENERAL ELECTRIC Neon Glow Lamps are 
ude in the selection of a special application-designed product particularly well suited for use on emergency 
ee ee eee ee throw over lighting systems to show location of 
TYPE ALN (at left), 2 Watt, Non-inductive. switches, sprinkler valves, alarm boxes, emergency 
TYPE BL (center), 6 Watt. Inductively wound. id , 
TYPE BC (at right), 10 Watt, Inductively wound. doors and exits . . . because of 
the distinctive and character- 
istic orange-red color of light 
produced and because they take 
little current to operate (on 
standby battery, or generator 
service). They stand up under 
shock or vibration, will operate 
at standard voltage on A.C. or 
D.C., and have a useful life of 
approximately 3000 hours. 


Your electrical wholesaler has 
a complete line of these handy 
lamps. For a useful folder show- 
ing many other uses, write 
Department [—M-3 at the ad- TYPES-14 G-E Neon Glow 


Lamp is available in 3,2 44, 
dress below. and 2-watt sizes. 


— 


NELA SPECIALTY DIVISION, LAMP DEPT. 


DSCC SSS ee GENERAL @ ELECTRIC 


25 AMITY STREET, LITTLE FALLS, N. J. \. 410 Eighth Street, Hoboken, N. J. 


eee 
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e Ball Bearing . 


THE FIRING LINE alley MOTORS 


Uae ieee) The Choice of 


I al Leading 
Ny, Design 


Engineers 
© 


... because BETTER MOTOR DESIGN 
SPLASH DESIGN has been the consistent aim of Valley 
Valley Ball-Bearing Electric Corporation engineers through- 
Motors are designed ~ . 
to meet operating out the years. The Valley Ball-Bearing 
ee ae eee Electric Motor of today offers definite 
chips, ete., dropping buyer-appeal in efficiency and economy 
caebeae Saves ne to the purchasers of your equipment. 
aces choses That is why prominent design engineers 


normal splash con- are incorporating Valley Ball-Bearing 
ditions ° . 
Motors in their plans. 


Ball-Bearing Motors 
14 to 75 Horsepower 


VALLEY 
Electric Corp. 


\F 4221 Forest Park Blvd. @ St. Louis 


...and every shot LAMINATION DIES 
a direct hit! - ee eer 


There are no near misses with tungsten con- 


ee 


tacts—aim is true, and every closing and open- 
ing is dead center. Outside elements cannot 
disturb the ‘‘bead’’, because highly-fused pure 
tungsten eliminates excessive pitting or oxida- 
tion. 


Where operation is vital, where ordnance and .. « For high-speed economical production, you need perfect 


essential industrial equipment must be kept dies. Good laminations can only be made from a good die. 


running, tungsten contacts will ‘‘carry on’’. WM. Pp. STEIN & eo) 
Take advantage of the perfect firing power of 424 ST. PAUL STREET ROCHESTER, NEW YORK 
METROLOY contacts when industry resumes 
its normal occupation. They are proving their 
worth in all corners of the world. Metroloy 
Company, 55 E. Alpine Street, Newark, 
New Jersey. TIME DELAY AND QUICK ACTING 
HERMETIC RELAYS 


contacting with 


Juenchec 
~~ mercury under hydrogen pres 
Peg ure makes an absolute contact 
oe and $ g in operation 
* under adverse war conditions SPLASH APRON —— 
ee w ip PREVENTS OVERFLOW 


— IRON PLUNGER 
type illus 


it % 
tra ‘ 1. may be used safely in 4 DISPLACER AND 
STEN PRODUCTS explosive or dust-laden atmos 16 INSULATOR 
“4 es no parts are ex 4 3 | acbe 
a I 1 ait a : ‘ ELEC ODE 
Hermeti inert gas relays MERCURY SURFACE seta: 3 


ivailable in capacities up WHEN ENERGIZED © 
t 7> amperes with solenoids 


vound = for any voltage and i 
frequency MERCURY SURF, 
Write for working samples to 


NEAREST TO RESISTANCE-FREE OPERATION Sees 


DURAKOOL, inc. 


1010 Main St., Elkhart, Ind. 
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Don’t take springs for granted. Everything a soldier uses must work — 
unerringly. The Government specifies all requirements that can be put on 
paper; but, just as the cake is up to the cook, so are springs up to the maker. 
Since 1917, this company has manufactured springs uninterruptedly, over- 
coming thousands of spring problems. It costs no more to include this expe- 
rience in your order! 

Peck Springs are available in all designs and metals and alloys up to Ye" 
wire size. 


SPRINGS for VICTORY PRODUCTS 


THE PECK SPRING COMPANY, 12 Grove Ave., Plainville, Conn., U.S.A. 


ate {or COMPARISON 
4 MEASUREMENT 


*e 


~ 
Se 


"a For Checking ~ 
“CRITICAL AZ S U R F A C E 


re MATERIALS 


sone se FLATNESS 
replacement ae of established 


Ons wo 
use 


t familiar with uld amaze 


ber's 
Propert 
rubber does not have. — 


Ww 4 

co-operctieeatch facilities an 
on of experien 

ave Offered for workin ot 

Plications. Ww WEST 


o Yrite us T p- : 
Aven Datenne®69: 4035-411 NOnEeT Acme — — Flats used 
ius Stephenson Bar in conjunction with your gage 


in All Principa] Cities " , blocks make comparison measure- 
: ment simple and easy. Accurate 
measurement in millionths can be 
quickly obtained with this equip- 
ment 


d the fy] 


yne Acadia Synthetic Division of The Acme Monochromatic 
ern Felt are processors of . 

Sheets. Et orn Lamp provides light of a single 

on The straightness of these bands wavelength necessary to make the 
formed by interference of interference bands stand out clear 
light waves reflected from the 
flat-lapped steel surface gives and sharp. 
a true measure of its flatness 


Plastic 


S) and Synthetic 
Rubber. Write for nformation 5 


Write for complete details and prices today! 


WESTERNY 7% ACME INDUSTRIAL CO. 
Largest Independent Manufacturers hm Makers of Standardized Jig and Fixture Bushings 


and Cutters of Hair, Wool 
and Jute Felts 


* 207 N. Laflin St. MONTroe 4122 Chicago, Ill. 
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U -| Baker Contacts 
| and contact materials of platinum 


diluer and mnalladium 


E are equipped to furnish 


2 
s 


you with contacts and contact 
materials best suited to your require- 
ments. Practically any shape and 
size may be specified for attachment 
by riveting, welding, brazing or sol- 
dering. We make contact screws, 
studs, bars, plates, washers and spe- 
cial shapes as well as laminated and 
inlay contact strips in any width and 
thickness. 


BAKER os LB oe INC. 


SMELTERS, REFINERS AND WORKERS OF PLATINUM, GOLD AND SILVER 
113 Astor St., Newark, N. J. 


New York San Francisco 


ee a 


Ou Ty 


Ta G Te TTI 


pn SOE 


QUICK DELIVERIES OF: 


Resistors, Meters, Switches, Automatic Tuners, 
Fuses, Transformers, Pilot Lights, Dials, Knobs, Con- 
nectors, Terminal Strips, Miscellaneous Hardware, P.A. 
Systems, Photocell Equipment, Test Equipment, Inter- 
Communications Systems, Coils, Relays, Condensers, 
Rheostats, Tubes, Filters, Insulators, Plugs, Soc kets, 
Wire, Industrial Timers, Technical Books, Solder, Solder- 
ing Irons, etc. 
. No order too small or too large . . . just one 
order to Lafayette will get all those hard to find parts 


TRY LAFAYETTE FOR IMMEDIATE SERVICE— 


radio, electronic or sound. Let Laf: iyette” s quarter of a cen- 


OT rari) 


tury experience serve you... two shipping points and two 
big stock-rooms to give you quicker deliveries! 
Make LAFAYETTE your buying headquarters and save 
both time and money. 

FREE: 130 page illustrated catalog containing thou- 


sands of items, indexed for quick reference. Your copy 


is waiting for you. Write for your free copy today! 


iddress 901 W. Jackson Bled., Chicago, HL, 2L3 Pulp Products Department 


LAFAYETTE RADIO CORP. WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York.N.Y. 35 E. Wacker Drive. Chicago. Il. 
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wit CHROMALOX 


ELECTRIC HEATING UNITS 


STRIP HEATERS APPLIED 
HORIZONTALLY 

Weld studs for clamps to 
tank wall Using “Utility 
Clamps," tightly clamp strip 
heaters bent to required ra- 
dius, against tank wall To 
insure closest contact, start 
with clamps at middle of 
strip heaters, working to- 
ward ends. 


STRIP HEATERS 
APPLIED VERTICALLY 


In small tanks, clamp heat- 
ers against tank wall with 
metal band clamps, using 
strip heaters curved in cross 

section. In large tanks, use 
} “Utility Clamps” as above. 






























































Precision-ize Pencil Drawings 
Sharp Prints without Inking 
Relieve Draftsmen Shortage 
Speed Production Time 

Cut Operating Costs | 


Make Old Boards Better Than NeW = gecwewr staip HEATERS 
ad Cover worn-out boards. Make new boards ON FLAT TANK BOTTOM 





more efficient. Most perfect drawing surface Weld 33” studs for “Util- 
yet conceived. In use in over 1000 plants. ity Clamps" to tank bottom 
PRgpuS Costs very little. Write for details and trial Draw up segment strip 
offer on No-INK DRAWING BOARD Tops. heaters tightly. In applying 


insulation, leave air space 
between heaters and insv- 


w.H. LONG CO., 425 N. CLARK ST., CHICAGO—EST. 1911 'st'o"- 

CURVED SEGMENT STRIP 
HEATERS ON ROUND 
BOTTOM TANK 
te Weld studs to tank bottom 
and use “Utility Clamps” as 
above. Specify 
segment strip 
heaters curved 
to spherical ra- 
dius required. 


Yes, Immediate Delivery! 


























SEGMENT STRIP HEATERS, 
FLAT AND CURVED 
Available in three 
sizes and capacities. 
Supplied either fiat, 
or curved to spherical 
inside radii of 3, 4, 
5, or 6 ft 













STRIP HEATERS 
CURVATURES 
AVAILABLE 
Available curved 
in cross section 
in inside radius 
of 1” or larger, 
or bent length. 
wise to inside 
radius 2%” or 
larger. 


A Free Wheeling’ Clutch of simple design recognized for 


many years as ‘Standard Equipment” for Automatic Dual 


Drive Operation—Automatic operation of 2 speed drive—As 





a ratchet permitting infinite adjustment and as an automatic 


backstop. Furnished in a number of types 


THE 


HituARD «Me 
CORPORATION sequiencnte. Willaed thab 


neers will tell you how to adapt 
bl —— - this clutch to your needs. 


| | “i "oe 
CENTRIFICAL SINGLE REVOLUTION FRICTION EDWIN L. WIEGAND COMPANY 


| 7530 Thomas Bivd., PITTSBURGH, PA. 


We offer expert engineering cooperation 
in applying electric heat to your needs. 
Write us, stating conditions and includ- 
ing simple pencil sketch. For valuable 
reference data, ask for a copy of the 
Chromalox 64-page catalog. 
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with the o) . Cane 
RIGHT ANSWER FOR METAL 


WARTIME OR PEACETIME CMP 
Speeds Your Production and 
Lowers Finished Product Cost 


Manufacturers who are helping to win the war are also 
helping to shape the vital post-war markets. Out of the 
many victorious battles of production have come new ideas, 
new methods and new products—real aids to quicken our 
victory and essential to our peacetime economy. 


Typical examples of this great ingenuity are the results of 
many “production huddles” where decisions specified CMP 
Precision Strip, even for non-ferrous metal replacement. 
Every requirement for precision, production economy and 
desired service characteristics was successfully fulfilled. 
More proof of the wide adaptability of CMP Precision Cold 
Rolled Strip Steel—not just steel but a material of versatility. 


Your investigation for after-victory applications of CMP 
Precision Strip, will reveal all the facts and perhaps give 
you a head start for those markets of tomorrow. 


THE 
COLD METAL 
PRODUCTS CO. 


SUBSIDIARY OF 
THE COLD METAL 
PROCESS CO. 
GIVES MAXIMUM YOUNGSTOWN, OHIO 


PRODUCTION PER TON 


speep REDUCERS 


ea 


th 


ee acme 
rT haa 


SLOW SPEED gear motors, .08 to 1140 r.p.m., in 47 sizes 
from 1/50 to 10 H.P., are described and priced in this 100 
page catalog, in such a simp!'fied manner that any one can 
easily select the correct machine for almost any application, 


Ny U UY) PRECISION MACHINES 


(DIE-ACK- ROW 
SHEAR (illustrated) « BRAKES + BENDERS 


le dave “Short Run" die costs 


““Extra Special Rush! Speed it up! When can you deliver?’ May- 
be you don’t have to wait — Wait — WAIT — for dies! Try 
“DIE-LESS DUPLICATING” with Di-Acro Shears, Brakes, 
Benders. These are precision machines — all duplicated work is 
accurate to .001”. You'll get a new slant on “‘short-run’”’ produc- 
tion problems from the great variety of 
parts’ which can be produced by Di-Acro 
Machines. Thousands of them are in use 
saving Man Hours and Critical Materials. 


Send Today for Catalog 
“METAL DUPLICATING WITHOUT DIES” 
It’s an eye-opener on what you can do without dies, 
shows typical parts, and gives sizes and capacities 
of all models of Di-Acro Shears Brakes, Benders. 


309 8th AVENUE SOUTH MINNEAPOLIS, MINN. 
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Gibsiloy Contacts are available in a variety of 
‘compositions to meet every operating requirement. 
They are manufactured by powder metallurgy, in 
which different materials are selected to give specific 
combinations of characteristics. 


GRADE Ai Silver-Nickel ® GRADE C Silver-Graphite 
@ GRADE NC Silver-Nickel-Graphite ® GRADE ND 
Silver-Nickel-Cadmium ® GRADE M Silver-Molybdenum 
GRADE NM Silver-Nickel-Molybdenum ® GRADE W 
Silver-Tungsten ® GRADE NW Silver-Nickel-Tungsten 


Also, fine silver and silver alloy contacts are 
1vailable. We offer a complete contact service in- 
‘luding the design, manufacture, and application of 
-ontacts and assemblies for immediate installation in 
electrical equipment. Write for catalog. 






ea amg 
MLE TIE IIIT an 


GIBSON Etectric COMPANY 


8349 Frankstown Ave., Pittsburgh (21), Pa. 
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COMPLETES FINE MOLDING 


EXPERT finishing is the final operation on 
plastic parts of quality produced by AICO. Skilled 
hand-finishing and efficient machine- finishing 
operations add the final touches of appearance 
and utility. Each production step is based on 
sound molding practices. AICO has solved fin- 
ishing problems arising from war-time demands. 
And AICO stays alert to every development in 
plastics... keeps its 26 years’ experience up- 


to-the-minute. 


NEW FREEDOM, PENNSYLVANIA —————————_- 
SALES OFFICES 
BOSTON ¢ BRIDGEPORT *® BUFFALO ¢ CHATTANOOGA 
CLEVELAND ¢ Detroir « NEW YORK ¢ PHILADELPHIA 





The Knurling 
of Socket Screws 
originated with 
“UNBRAKO"” 
years ago 


It’s 
KNURLED 


. an exclusive safety feature of 


Registered Oy U. S. Pat. OF. 


SELF-LOCKING ee ae 
HOLLOW SET SCREWS | ®?2!'s: Pend 


When the “‘Unbrako”’ is tightened as usual, 
the knurled point digs in . . . prevents vibra- 
tion from working it loose. It’s easily removed 
and can be used over and over. So play safe. 
Order ‘‘Unbrako”’ Self-Lockers. Sizes: No. 4 
to 1!_"’ diameter. 





WRITE FOR 
ERTL) TETRIS CATALOG 


STANDARD PRESSED STEEL CO. 
JENKINTOWN, PENNA. BOX 594 


—— BRANCHES —— 
BOSTON * DETROIT © INDIANAPOLIS * CHICAGO © ST. LOUIS * SAN FRANCISCO 
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E-Z-CODE SPEEDS PRODUCTION 


by Faster CONSTRUCTION and 5 bh 


| Hydro-Press Control Panel 
—all circuits E-Z-Coded. 
2. One of the Giant Hydro- 
Presses at Douglas Air- 
craft Plant, Santa Monica. 








E-Z-CODE A NEW DEVELOPMENT 
for the Coding of Electrical Wires 
and Conduits 


Many man-hours were saved through the use of 
E-Z-Code labels in the installation of aviation’s largest 
line of Electrically Operated Hydro-Presses at the 
Douglas Aircraft Plant, Santa Monica 


Maintaining the machine is even more important. With 
E-Z-Coded wires even an electrician unfamiliar with 
the machine can quickly find the circuits 


*® READY TO USE 
*%* PEEL OFF STRIP 


% WRAP AROUND WIRE 





% E-Z-Code comes ready to use—just peel off and 
apply—nonmoistening gum sticks right now 


¥% Label is protected by a special transparent coat- 
ing for permanence 


% Made of a strong flexible composition that keeps 
in place when pulled through conduits 


% E-Z-Code labels are available in many standard 
code numbers or manufactured to se specified 
requirements. Write today for samples of E-Z-Code 
labels 
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600 EAST SECOND ST. * LOS ANGELES, CALIF. 


EASTERN SALES DIVISION 
2957 - 214th St., Bayside, L. L, N. Y.—Bayside 9-8958 
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7 wit SOLAR 


Ml Ml 
Shockproof 
Do not be annoyed with costly shutdowns! 
SOLAR fuses require no periodic inspection or 
maintenance. An open SOLAR fuse is a certain 
indication that there is a condition needing cor- 


RENEWABLE CARTRIDGE FUSES 
rection. Only a few seconds are required to install 
an inexpensive link for one that is open. You, too, 
ie can have trouble-free protection in your plant. 


Write us for prices. 
Also Manufacturers of Solar?incandescent Lamps and Plug Fuses 


WARREN LAMP COMPANY 







WARREN PENNSYLVANIA 
it quickly for parts made to your 
specifications — all you need! 


you can GET ITH gw 
AVON MW, 


There is no restriction on electri- 

cal porcelain. We can produce 

Per am el FOR NEW ILLUSTRATED FOLDER 
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2725 Cory Ave. Akron, Ohio 
MULTIPLE CONNECTORS 


Simple in design, efficient in 
construction, dependable in 
operation. Ample contact 
area for sustained overloads. 
No special tools required. 
Neat installation. 


Made from pure copper 
drawn down to size in our 
own plant. 
BE SURE TO 
SEND COUPON 


| Please send details and new 
32-page illustrated catalog. 


1 TWO SIZES: 


LU4 for wires from 
| 0 to 350,000 c.m. 


LU6 for wires from 


ILSCO COPPER TUBE & PRODUCTS CO.INC. 250° te 500,000 


CINCINNATI, OHIO 
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Worner Products Company 
has long used 
Potter and Brumfield Relays 


Princeton idee i ee ee 
Lae 


POSITIVE 


Help Yourself to 
HOURS! 


AMESACKS can 


save them for you! 


Industry's cry today is for speed and more speed. Bottle- 
necks cannot be tolerated. 

AMESACKS are designed to speed shipping and pack- 
ing operations—to save up to 90% of the time usually 
required to pack small parts. 

Discover AMESACKS today—and use them to save 


time for your company and your country. Send for free 
samples. 


* * « JUST POP 'EM IN AND PULL THE STRING * * « 
i 


AMES BAG COMPANY 
CPTI Le ea 
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Ue RELAY 


MORE WIRE or SAME GAUGE 


IN WINDING AREA 
Precision Bobbins 


solve the problem of 
MORE COIL WINDING JAREA 


in the same space 
Use PRECISION Bobbin Coil Forms and make smaller 


coils with same gauge of wire, same number of turns. 


Precision Bobbins 
DIE-ELECTRIC COIL SPOOLS 


Most dependable for any coil duty. Strong light 
dielectric paper core, spirally wound. Better insula- 
tien. Vulcanized fibre flanges. Precision Bobbins are 
the lightest coi} forms made—saving} dead weight. 


Minimum threading and winding time and ease ot 
assembly. Speed production. 


SQUARE 


ROUND, SQUARE, RECTANGULAR OR SPECIALS 


Very adaptable io multiple winding machines. 


Larger winding area. ‘Corrects heating difficulties. RECTANGULAR 


Send B/P or sketch for working sample. Use coupon for Bulletin B76. 


A AD ORE AE se Rete GN 
PRECISION PAPER TUBE CO. 
2035 Charleston Street 
Chicago, III. 
Please send Bulletin B76 to: 


(Check) We enclose B P, sampl« forms or sketch for working 


sample and pins. 


Manufacturers of Dielectric paper tubes—Spiral Wraped—round, square, rectangular. 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. 


CHICAGO, ILL. 
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Proof of the superiority of 
Pedigree Insulating Varnishes 













The 
PRODUCT 


WITH A 


lies in their constant use by 


America’s leading electrical 





manufacturers. The Pedigree 









Shield is your assurance of 





top quality materials backed 


EMBLEM OF 
PEDIGREE 
QUALITY 


by years of experience. 





Your free copy of the new 
Pedigree catalog packed with 






helpful information is avail- 
able upon request. Write 
today! 


THE P. D. GEORGE CO. 


SAINT LOUIS, U.S.A. 


1. MUST WE USE BRASS 
OR OTHER CRITICAL MATERIAL? 


2. MUST WE USE SLOW, COSTLY 
ENGRAVING FOR MARKINGS? 


1. DO IT ON PLASTIC. 
2. use ROGAN sranving 
© MISSION COMPLETED” The famous Azimuth Navigation Dial 


is now made of bakelite in place of critical 





cece Reports the commander ofa task force. — ‘ But, it was up to Rogan to cali- 
Tate it. 
“Design completed. Outstanding relay in production Because Rogan’s exclusive branding 
: ae process is so much faster, so much less 
reports G-M Laboratories. cast tags angele, ae daniel toa 
The demands of Modern Aerial Warfare have resulted respect to engraved or molded markings, 
: i Bex randing the Azimuth ial is done ex- 
in the development of many products, the superiority of clusively by Saeen. 

which will be acknowledged by industry for years tocome. Note the tapered sides of the Dial... . 
a - IDNT atenc. a .97 see how clear and sharp the markings 
Such a product is the G-M 3PD1T aire raft re lay, Type 27. coher... guageute taek ate te 

We believe the following characteristics of a typical 3PD1 material to meet every requirement. 





Type 27 Relay are outstanding. Acceleration, 15g, plus; 
nominal coil voltage, 12 volts d-c; pickup, 6.5 volts (.92 
watt) at 20°C; Coil Wattage at 12 volts d-c, 3.2 watts; 
Contact pressure, 60 grams; Contact Capacity, 10 amperes 
at 30 volts d-c; Temperature rise 32°C. at 12 volts d-c. Size 
2x1%x2'% in. high. Wt.,5 oz. Further information on request. 


BRANDED BAKELITE PROTRACTOR 


The bakelite protractor is used in conjunction 
with the Azimuth Dial. Here again Rogan 
alone does the branding in deep-relief to save 
time and money. 





Your plastic parts of any material, size or RI 
: ‘ shape can be branded successfully, quickly and 
samples of the above relay will be furnished economically by Rogan. 127 
FREE relay users if request is accompanied by priority 


yy ee ae Reque t pecification No. 12814. Get details on Rogan’s Combination Molding and Branding Service 
AA-4 0 stter, hequest spec 2 iNO. 1a ‘16M! S 


G-M Laboratories, Ine. 2001 SOUTH MICHIGAN AVENUE, CHICAGO, ILLINOIS 
“ST 


a tt 
4310 North Knox Avenue . Chicago, Ill. ——2 
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ULTRA SENSITIVE 


MULTITESTER 
20,000 OHMS PER VOLT 


The R.C.P. Model 461 Ultra Sensitive Multitester 
provides a wide range of measurements and fea- 
tures required for general laboratory purposes. It 
is also ideally suited for field and shop measure- 
ments on military, naval and Radar equipment. 


Sensitivity of 20,000 ohms per volt on all D.C. 
measurements results in negligible loading of deli- 
cate circuits. Wide scale, 4%” rectangular meter 
used, with a movement of 50 microamperes. Read- 
ings as low as 1 microampere can be made on 
the 100 microampere scale. 


A.C. voltmeter sensitivity is 1,000 ohms per volt. 
Meter movement is 2% accurate. Shunts and 
matched pair metallized voltage multipliers accu- 
rate to within 1%. A suppressor type copper oxide 
rectifier is used. 

RANGES: 
0-2.5-10-50-250-1,000-5,000 volts. 
A.C. voltmeter: 0-2.5-10-50-250-1,000-5,000 volts. 
Output voltmeter: 0-2.5-10-50-250-1,000-5,000 volts. 
D.C. microammeter: 0-100 microamps. 

D.C. milliammeter: 0-10-100-500 milliamps. 

Ohmmeter: 0-1,000-100 000 ohms; 10 megohms. 
db meter: minus 10 to plus 55. 

Over all dimensions of the model 461 are 7” x 5Y”" x 3”. 
Complete with self-contained battery supply and 

convenient leather handle . . . net $3,450 

Other instruments in the complete line of R.C.P. elec- 
tronic and electrical instruments described in Catalog 
No. 126. If you have an unusual test problem — either 
for production or laboratory work—our engineers will be 
happy to cooperate in finding the most efficient solution. 


RADIO CITY PRODUCTS COMPANY, INC. 


MANUFACTURERS OF PRECISION ELECTRONIC LIMIT BRIDGES — VACUUM 
TUBE VOLTMETERS — VOLT-OHM-MILLIAMMETERS — SIGNAL GENERATORS 
— ANALYZER UNITS — TUBE TESTERS— MULTI TESTERS — OSCILLO 
SCOPES — AND SPECIAL INSTRUMENTS BUILT TO SPECIFICATIONS 


D.C. voltmeter: 
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MEANS 
LONGER LIFE 
FOR TOOLS 










This book le 

will be sent free 
to anyone inter- 
ested. 









: = 
—— tools has always been : KLEIN ) 


good business— now it is a patriotic 
duty. For it takes tools to wina war. 
Mechanized armies need hand tools in such quantities that 
even with doubled and redoubled production, American 
tool manufacturers have few left for use at home. 


To help workmen and manufacturers get the greatest 
service from the tools they use we have prepared a hand- 
book full of practical suggestions on making tools last 
longer—or using them with greater safety. Mail the 
coupon for your copy. 


DISTRIBUTED THROUGH JOBBERS 
Foreign Distributors: International Standard Electric Corp., New York 


one) OBO Ly Fenn 


i BELMONT Pe eae ome te ay oye an 





MANUFACTURERS OF LINEMEN’S TOOLS AND EQUIPMENT 
MATHIAS KLEIN & SONS 


3200 Belmont Avenue, Chicago, Illinois 
Please send me without charge a copy of the booklet “Long Live Tools.” 


























on transformer 
specifications-with 


He TRANSFORMERS 
| MD 


Me arb en CONDENSER 
“know how” behind them. AAI 0) 
Dry type transformers in RU ANY 


standard or special types 


using components of \ UVR , 


proven correctness and 
quality, in capacities from 4 


] to 150 kva. Early deliv- OIL AND ELECTROLYTIC CONDENSERS 


ery dates may surprise 
you, too. S ORIRSE ae ue 


Newark trans- 
CONDENSER CORPORATION 
formers have made as TRE ae 


fine a record in produc- 
tion as they do in per- 


This was a tough one 
formance. Teil us your 


—but not for Newark. A dry 


f 10,- diti — phone, wi 
Coane oe ee JONES BARRIER 


special furnace. Newark 1s Ae 
at home on jobs like this. reques.. TERMINAL STRIPS 


An _ ideal terminal 


D °o y ou nee d Mane iene adaptable to practi- 


. cally every product. 
9 Bakelite Barriers pro- 
SUBCONTRACT help? | " vide maximum metal 
Eo Baws to metal spacing. 
Call upon the facilities of our Subcontract Division, f Prevent direct shorts 
established long before Pearl Harbor. Floor space, No. 2-151 from frayed wires at 
machines, men available. Also the cooperation of a terminals. 6 SIZES 
skilled engineering staff. Our record on this work meet every requirement. Fiom °4” wide and 13/32” high with 
demonstrates exceptional ingenuity in dealing with a 5-40 screws, to 214” wide and 14%” high with ’’-28 screws. 
wide variety of difficult manufacturing problems. Pro- Write today for information on complete line. 
duction time schedules always met, frequently bet- 
tered. Depend upon our production drive to get HOWARD B. JONES 
things done, and upon our 20 years of experience to 2300 WABANSIA AVENUE CHICAGO, ILL. 
get them done right. Our facilities may be just what 
you need. Phone or wire. 


SUBCONTRACT DIVISION 


Phone, Bigelow 3-3577 


No. 41-B 
with plastic | Available for fluores- 
i : cent and incandescent 
Mapes lighting or fractional 
' HP control. Trouble- 
free operation, de- 
in pendable and eco- 
‘ nomical. Individual 
ys light control con- 


T R A N 5 F Oo R M p R Cc oO. a serves electric power. 


17 FRELINGHUYSEN AVE. / Electrical Division 
NEWARK, NEW JERSEY 


TRANSFORMERS FOR ALL PURPOSES ME | | | in VALPARAISO, INDIANA 
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MANUFACTURING CO. 



























“PACKAGED PRODUCTION” 


A NEW STRATEGY FOR BETTER PRODUCTION 


We created “Packaged Production” especially for some very famous 
manufacturers faced with hard-to-solve war production problems. 

Your Metal Fabrications: Precision Machine Work: Electrical & 
Mechanical Assemblies can also be accomplished here under ex- 
ceptionally up-to-date facilities plus carefully engineered methods 
and closely coordinated controls. Whether it's a complete product, or 
an urgently needed part, all the production responsibilities are safe 
in our hands. You have nothing to worry about when you “Let Lewyt 
Do It." If prior commitments permit, we'll gladly lend you a hand. 





6 


RELIANCE 







has not just ONE good 
characteristic, but MANY! eg 
For Example: 1. DIRECT DRIVE. You need 










fewer parts (no intermediate NIENCE WITHOUT LIMITATIONS. 
Resists Thermal Shock speed-adjusting device) and less Start-stop button and speed- 


: ° space. Streamline your machine changer go at any handy point 
Has High Softening Temperature design. Get your power closer to which you can run a wire. 


Has High Com pressive Strength to where your power is needed. ... Control is within easy reach. 
Resists Corrosion = 3. FROM A. C. POWER 
Has High Dielectric Quality ee 
Impervious to Most Acids sean poten ees 
Resists Disintegration Paso ay vt V*S Speed 
‘ . ontrol Unit. Mount it 
Has Great Uniformity enyuhtve, Connest 1 by 
Has Wide Diversity of Bodies 
Comparatively Close Tolerances 


three wires to a 3-phase 
FOR YOUR POST-WAR PLANS 
Send for Bulletin on 


Porcelain Characteristics 



































Other Production Aids 
follow: Quick stopping, 
reversing, speed -setting, 
safe speeds for threading, 
ample starting torque 
with smooth acceleration. 
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PORCE OMPANY 1088 IVANHOE ROAD + CLEVELAND, OHIO 
41 Muirhead Ave. TRENTON, N. J. Sales Offices in Principal Cities 


NG 
MARCH 1943 





























‘WHERE SPLIT-HAIR [22 iiareaesaara 
ACCURACY RSet sen 


WITH OR WITHOUT :-INSULATION GRIP 
SMALL OR LARGE SCREW HOLE 


For Standard, Extra Flexible Stranding and Solid Wire 
Made of Copper—Wire Sizes No. 18 to 6 





WY 
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Util fttir 
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|KRUEGER & HUDEPOHL 


: Solderless ae Tr and sale) 
BZTHIRD AND VINE STS. * CINCINNATI, OHIO 


WOON 
S 


MEANS A HIT! 


Shown below is a Utah Potentiometer for power-driven machine gun 


IN 
ISIS 











or cannon aircraft turrets. This gunner has feather-touch control of diame 
his guns’ position—no matter from which direction the enemy may - te 
. oo ° 7 * overs 
attack. In this precision operation, the Utah part plays a vital role. ste 
e . . . u 
It has been fitted for that role by split-hair accuracy in manufacture. 
This is only one of many Utah products now in service with the 
armed forces. 
} i tee : BEARING PROTECTION bes 
When there’s a Messerschmitt on his tail, equipment must oper- fe It , . : 
; — aad Fe ‘ 5 er »» erving all types of equipment— incre 
ate with recision of a fine wz . That’s w a ‘‘Fortress 
e with the p a of a fine atch. . hen —_ TRICO OILERS are automatic coils 
gunner appreciates flawless construction. Precision work, how- and dependable . . . eliminate sprin 
é i eas ; : : | 
ever, is no stranger to the Utah factory. Their outstanding repu- shutdowns due to faulty lubrica- sorte 
tation in the radio and electrical industries has been built on b. 4 tion .. . easy to install—modern Miere 
af : ; : 5 ' wT ed in design . . . increase machine 7 
precision manufacturing. Advanced Utah engineering has kept operation. Keep your customers servic 
ahead of requirements. The dependability of Utah parts—long a on production, not maintenance 
by-word among radio men and in industrial plants—is now GRAVITY OPTO- wick andrepair. Many stylesandsizes. 


being proved in all parts of the world. FEED MATIC FEED WRITE FOR LITERATURE 






























TRICO FUSE MFG. CO. Milwaukee, Wis. 
: : ; i copp 
If you have a problem, calling for precision take 
elecirical parts, why not take advantage of high 


Utah’s extensive experience? Utah makes a 
complete line of Potentiometers, Rheostats 


RELIABLE - ACCURATE - QUALITY 


Our modern insulation testers 
make insulation testing easy... 
Entirely self-contained. Steady 
test potential of 500 volts DC, 
available at the touch of a 
switch. Direct reading in in- 
sulation resistance. 


Various New Models and Ranges 
—Write for Bulletins 4 430 and 440 


and Attenuators—as well as other electrical 
parts. Write today for complete information 










—and see what Utah precision manufactur- 
ing and advanced engineering can do for 





your product. There is no obligation. 















UTAH RADIO PRODUCTS COMPANY 
852 Orleans Street . Chicago, Illinois 


Canadian Office: $38 King St., W., Toronto e In Argen- 
tine: UCOA Radio Products Co., SRL, Buenos Aires e 


Cable Address: UTARADIO, Chicago May H slash (0. Ne 


UTAH WIRE-WOUND CONTROLS, RELAYS, JACKS, Re 
RESISTORS, PLUGS, SWITCHES, MOTORS 27 PARK PLACE NEW YORK, N. Y. 
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MEVNGUUY 


BRUSH SPRINGS THAT | 
OR PRESSURE PUMPS 


WATT Laos 


& 


i. $. 
METHOD 









Breaking away from 
outmoded brush spring 
design, Instrument Spe- 
cialties Company has 
completely eliminated 
the inefficiency inherent 
in “necked-down’’ coil 
ends on brush springs. 


BETTER MOTOAIR 


MOTOR PERFORMANCE 


ASSURED! TOPS THEM ALL! 


1-S gives predictable close tol- with dependable 
erances (plus or minus .002”) on motor and pump in 
inside diameter of Micro-proc- ONE integral unit, 
essed beryllium copper serings, ; ; ; 

es . . with a saving in 
assuring maximum electrical con- 
tact not possible in ‘‘necked- 
down" design. (The brush neck 
diameter need not be more than .005” to .006” larger than specified ID 
of spring as compared to .020” necessary to accommodate the largest 
, oversize spring made on ordinary coiling machines.) Special coiling and 
unique heat treating make possible the extremely close I-S tolerances. 


















FORMER 
METHOD 






































Close tolerance on Inside di- 
ameter of ‘'Micro-processed"’ 
beryllium copper brush springs 
eliminates need for necked down 
spring end, reduces side wear 
and friction, increases brush 
life. Larger brush necks are 
stronger, allow more room for 
attaching pigtail. 











metal that means a 
saving in cost and 
elimination of the 





cost of operation. 





Pume Ovrser 





2. SPRING PRESSURE AGAINST THE BRUSH IS Casanea Car hinted NO DRIVES 
EXERTED EVENLY AND SQUARELY ‘tecer”—| NO BELTS 
Umran Scatia Ke 4 é 
Side pressure and resultant friction is eliminated in I-S ‘‘no-neck"’ Sala ah 7 aE WL NO GEARS 
brush springs, and the area of contact between the brush and spring is Cor7owMas7e AS > Ayo ip & By NO GUARDS 
— increased. (Unavoidable eccentricities of conventional ‘‘necked-down" Siac aaiali 5 f : 
tic coils cause excessive side friction against brush holder reducing effective & 
ite spring pressure. This friction can be overcome only by increasing initial Omasw 
“a- e ° e ¢ five NO 
wt spring pressure beyond optimum value, thus increasing rate of wear). died — YZ CZ \5/ Resevonm PULSATION 
ts Micro-processed brush springs will often give up to 40 per cent or more AEE Rr reew Os loe 
oes service by eliminating this inherent design defect. 
ce air v Sc i 
rs 3. HIGHER SAFE OPERATING TEMPERATURES Free air volume up to 35 cu. ft. per minute, Vacuum 





up to 25 inches of mercury. A visible improved 


: : , . oa 4 icati r C e us i yall, ceiling or 
Micro-processing puts all of the exceptional spring qualities of beryllium lubrication system. Can be used in wall, ceiling 


copper into brush springs which will 
take operating conditions 100° F. 
higher than phosphor bronze. 


normal mounting. 


A dependable COMPACT Accessory 


4. REDUCE ASSEMBLY TIME : 
~mG preferred independent unit 





AND LOWER SPRING COST 





"No neck"’ springs slip easily over 
the brush neck because of predictable 


Hundreds of these dependable Pumps are being used by 
close tolerances on the inside diameter. 


Government and Industrial Plants, as stationary or portable 





1 re gia 
n addition, every Micro-processed Oct: 0s Gate Sie thew bow 





spring is a good spring; no distorted, easily you can improve the per- unste. 
crooked springs; no rejects from brush pagel mln egy 
nation of pig tails er shunts in many germ, Your, copy. of Bulletin Ask for a Demonstration: 
applications. be sent on request. 
INSTRUMENT SPECIALTIES CO., INC. NEW JERSEY MACHINE 
DEPT... &. BATERLE FALLS, SEU FERSEY CORPORATION 





. Chicago Offic 
1540 Clinton Ave., Hoboken, N. J. 3.2 W Huron St. 





“MICRO-PROCESSING MAKES THE DIFFERENCE’’ 
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UL TRTEELD of War Te a 


Wan Busy Peewer will dor 
NEW JOBS HYDRAULICALLY 


Some day victory will bring the “cease-firing” order. 
But it needn’t mean “cease-producing” for industries 
now doing war jobs hydraulically with Watson-Still- 
man presses. These machines will be adaptable to post- 
war metal-working operations, and in effecting a rapid, 
efficient change-over, W-S engineers will be available 
for special advice. 

Their services will put at your disposal hydraulic 
experience which dates from the eighteen forties. Their 
suggestions will draw on original research now being 
carried on. These Watson-Stillman research activities 
are being expanded in enlarged facilities already under 
construction. 

Watson-Stillman has the modern automatic machin- 
ery and the engineering personnel to give practical 
assistance in planning to meet future requirements. In 

the post-victory years, the 
pooled experience of its en- 
tire organization can help 
industry to anticipate its 
needs correctly. It is not too 
early now to consult a W-S 
engineer. The Watson- 
Stillman Co., Roselle, N. J. 


Buy 


WATSON- 
Be 


aT eee eM ela eee a 
draulic Machinery and Equipment— 
Hydraulic Presses, Pumps and Jacks, 
Forged Steel Valves pnd Fittings 


NOPRIORITY on 


Nea 


Every metal part that 
can be changed over 
to porcelain adds to 
America’s War Pro- 
gram. 


Porcelain lends itself to many uses; in addition to its inherent 
characteristics as an electrical insulating material, Universal 
dry-process molded porcelain is impervious to moisture, with- 
stands high temperatures, resistant to most acids and can be 
produced to close dimension tolerances. A Universal Porcelain 


Engineer will be glad to help with your problems. 


THE UNIVERSAL ctay propucts co. 


1540 East First St. Sandusky, Ohio 


ETN 


Dependable He'p for Men Concen- 
trated on an Objective 
Elements mechanically depolar- 
ized against vibration from any 

direction are found in 


An ti- Vibra tion U.S Air Corps Phot 


LITTELFUSES 


Twist of fuse elements at 90° holds against tests 10 times 
worst field conditions. Other exclusive Littelfuse features: 
“Gooseneck” taking up contraction and expansion; 
Littelfuse Locked Cap Assembly, sealing against “pert- 
spiration.” 


LITTELFUSE INC. 4753 Ravenswood Ave., Chicago, Ill. 


Mechanically 
Depolarized 
Fuse Element 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 

Tube Sockets, lron Core RF Chokes, Quartz Q Polystyrene insulation, High 

Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 


Bea A As, 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN, MASS. 
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“EMC 
"TORPEDO”"MOTOR 


+ The exacting mechanism that guides many a torpedo to its 
mark for Axis destruction is powered by a special EMC Motor. 
One of the finest examples of precision engineering, this tiny 
Fractional H.P. Motor is ‘‘custom-built’’ to extreme standards 
of accuracy and efficiency, a welcome challenge to the skill and 
experience of EMC Motor Experts. 


Today, we're proud of the job these ‘“‘Mighty Midgets of 
Power’’ are doing to speed the day of Victory in fighting equip 
ment of all types. Increasing knowledge, continuing research 
at EMC—are even now working to offer you ‘“‘Greater Power 
per Ounce’’ for your post-war needs in Fractional H.P. Motors. 
When that time comes, be sure to call on EMC Engineers first 


* 
Write for EMC SERVICE SHEET to help you obtain 


data on your present and future motor needs * 


ELECTRIC MOTOR CORPORATION 
1204 STATE STREET . RACINE, WISCONSIN 


* 


ne a" he 


. NT pasta MOT aw; 


FOR ALL |NDUSTRY 


FASTER and BETTER 
WIRE STRIPPING 


in 1943 with 
SPEEDCRAFT 
WIRE STRIPPERS 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 15 con- 
ae secutive years. 
peaelae Write for complete information—sending wire samples—no obligation. 


gs: ie THE WIRE STRIPPER CO., = 17%, Eastham Sve. 
cago, lil. 


N-WeL CUSTOM MADE 


CLR ag 


More than 20 years of special coi! and transformer 
manufacturing for industry, laboratory, research 
and instrument makers. Built to conform to Army 
and Navy requirements. 
Units 1 watt to 100 KVA 
Prompt Service on single or small lots 
Specialist in special transformers & coils 
Engineering Service to Meet Special 
Applications 
, Typical of NWL ‘SPECIALS’ is the air 
JRER b cooled transformer illustrated. 440 230 
/oltage v. c. t. 8.3 KVA. Secondary insulated for 30 
1, High KV working voltage. 


sis, etc 
NOTHELFER WINDING LABS. 


118 Albemarle Ave., Trenton, NJ. 
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Type 4 Series 
Sensitive Relay 


Note clean square wave 
pattern as seen on 
oscilloscope. 


SIGMA Sensitive Relays can provide positive, 
precise switching at high speeds ... viz. 20 to 200 
or more contacts per second. 


Time patterns in the controlled circuit may du- 
plicate those in the input or controlling circuit with 
high precision. Total operating delay can be held to 
well under 1000 microseconds. All these things can 
be accomplished in the presence of severe vibration, 
and at considerable extremes of temperature and 
pressure. 


PREREQUISITES 


It is not possible to state general conditions 
under which these results can be attained. It is in 
many cases possible to attain them when: 


1. Relay is matched to output or controlled 
circuit correctly. 


. Circuit controlling relay is designed with 
benefit of data which we can gather in the 
laboratory from experimental circuits and 
actual relay tests. 


We are better equipped to conduct these tests 
because of experience in the correlation of problems 
in vacuum tube circuits to relay behaviour. 


Submit your problem to us ... security of all in- 
formation—=military or commercial —is strictly 
assured. 


74 FREEPORT STREET 
BOSTON, MASS., U.S. A. 





















NON-INSULATED COILS 


automatically wound... 
manually prepared as 
IN TIME-SAVING SEQUENCE 





Engineered 
for Critical 
{pplications 





This ‘1600 Series’? D.C. Motor is a typical example 
of Eicor ability to meet the most exacting require- 
ments. Precision built for aircraft radio and instru- 





ment controls, for small fans, vacuum pumps and F 
similar applications. Only 1°,” in diameter, weighs d 
considerably less than 1 Ib. Furnishes maximum 7 
power per ounce of weight. Wide range of other 1 
types and sizes. Specialized Eicor engineering can be f 
of real assistance to you in the problems of today—and A 


tomorrow. 


E1cor INC. 1501 w. Congress St., Chicago, U.S.A. 


DYNAMOTORS * D. C. MOTORS * POWER PLANTS + CONVERTERS 
Export: Ad Auriema, 89 Broad St., New York, U.S. A. Cable: Auriema, New York 


1 
It’s Made From 


= 



















The No. 102 Universal Coil Winder is being used by scores of 
manufacturers producing aircraft instruments and other military 
products where high output and extreme accuracy are vital. 
“Synchronized production’’—a Universal feature—assures great- 
er output of non-insulated coils wound on forms or directly on 
cones or bobbins. The operator supervises several winding 
heads simultaneously, and the winding is scheduled so that 
while manual operations are performed on one head, the other 
heads continue producing. 


F E AT U R E Ss Each winding head automatically controlled by elec- 


trically-operated counter which disengages clutch at 
end of required number of turns. 
Readily-adjustable mechanism for governing wire- SNAP CLIPS 
layer length—no extra cams. Traverse changes easily 
made. a 
Receding-type wire guide holders permit guiding close 
to work type wire & guide wheel to clear coil as it is 
taken from arbor or chuck. 
New-type tensions handle #46 wire without breakage 
over long production runs. 
Coil lengths: a3” "to 114” with standard fittings 
”to 3” with supplementary attachments 
Maximum coil ‘diameter: 3" 
Wire turns per layer: 10 to 800 
Wire size range: No. 19 to 28 (B. & S. 
No. 29 to 40 (B. & S. 
No. 40 to 46 (B. & S. 
Maximum winding speed: 3000 r.p.m. 


WRITE FOR BULLETIN 102 







Cuyahoga Spring Co. 
can make it, including 
welded, pointed or 
threaded parts, in any 
metal or finish. Send 
for descriptive folder. 







































THE CUYAHOGA 


THM VM DDI e ila Whs | SPRING COMPANY 


10270 BEREA ROAD 
PROVIDENCE, RHODE ISLAND CLEVELAND, OHIO 
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Power transformer (shown above) oc- 
cupies minimum mounting area. Pro- 
duced to specifications in sizes from 
50 VA to 500 VA. Acme Filament 
transformers (at right) from 25 VA to 
1% KVA are precision made to exact 
specifications. Whatever your trans- 
former problem, you can depend upon 
Acme engineers for a practical solu- 
tion. 


ACME ELECTRIC & MANUFACTURING CO 


35 WATER ST. 





Acme<it= Electric Sheiteical Conte 


‘“ESCO’’ AT WAR! 


ARMY-NAVY “E” Awarded for excellence in will be needed? These and similar questions on electrical 
production of motors, generators, motor-generators, control are facing makers of war products every day. There’s 





rotary converters, etc. 


TWENTY-FOLD INCREASE in production a You can obtain skilled aid in selecting the right relay, step- 
our regular product for war purposes. 


OVER 90% OF OUR EMPLOYEES subscribing disposal the technique gained through a half-century of experi- 
over 10% of their earnings to Victory Bonds and ence inthe design and application of control de- 


Stamps. 


ELECTRIC SPECIALTY co your costs, insure reliability of your product. 
213 SOUTH STREET, STAMFORD, CONN. 








METAL STAMPING SERVICE your copy, or telephone our nearest office. 


& DRAWING 
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COMPOUND-FILLED 
TRANSFORMERS 


WITH LOWER TEMPERATURE RISE 
THAN AIR EXPOSED TYPE 


STAMPING 


a FORMING i 
Small Metal Parts AY 


eg Brass, Copper & Steel ¥ A So a O M A yt | a 


PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 


The compound used in Acme 
transformers has many out- 
standing qualities, forms per- 
fect case seal, withstands 
wide range of temperature 
variation and effectively dis- 
sipates heat. 
























CUBA, N. Y. WHICH RELAY FOR YOUR 


PROBLEM? 


HICH basic type is best for your particular need? How 
will it be used? What combination of coils and contacts 


an easy, sure way of getting the right answer— 


ping switch or other control part for your product by calling 
in an Automatic Electric field engineer. He can place at your 


vices. He can help you save design time, reduce 
Helpful, too, is our new 80-page catalog 


—a storehouse of useful data on electrical 
control apparatus and its uses. Write us for 





a, AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 West Van Buren Street, Chicago, Ill. 
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ELEC? RIG 


GUIDE T0 BUYING 


| ECAUSE of the WPB-ordered 
limitation upon the amount of 
paper which may be used in various 
publications, we have been obliged 
to omit from this issue the “GUIDE 
TO BUYING” which for many 
years has been a regular monthly 
feature of your ELECTRICAL 
MANUFACTURING. 


For the most recent tabulation of 
supply sources for materials, metals, 
electrical & mechanical parts, equip- 
ment, finishes, etc., we refer readers 
to the GUIDE TO BUYING which 
appeared on pages 198-216 of the 
February 1943 issue. 

Should a copy of that issue not 
be readily available, a note addressed 
to the Director of Reader Service 
will bring a reprint to your desk 
prom ptly. 


CARBON 
PRODUCTS 


BRUSHES—-RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


ee 


SR rare 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


CICERO, ILL. 
3450 So. 52nd Avenue, suburb of Chicago 


— COILS — 
Form Wound 
Paper Section 
Bobbin Wound 


Cotton Interweave 


TRANSFORMERS 


To your specifications 


‘THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. 


Pure tungsten contacts manufactured to 
your blueprint specifications. 

Interested manufacturers can obtain samples 
for testing. 

When inquiring, send sketch or blueprint 
showing all essential dimensions. 


GENERAL TUNGSTEN 
Se Cat Le ee 
500— 23rd ST., UNION CITY, N. J. 


MAGNETIC VALVES 


to control electrically the 
flow of 


Air—Gas—Oil—Brine 
Hot or Cold Water, etc. 


Send for Catalog 


MAGNATROL 
VALVE CORP. 


56 Beekman St. 
NEW YORK, N. Y. 


GEARS FOR VICTORY BY 
PERKINS.. 
We specialize in 
PRECISION CUT 
GEARS of all types 


Send us blue prints or other 
specifications and get our 
prices on your require- 
ments. 


PERKINS MACHINE & GEAR CO. 
SPRINGFIELD WTA US aa 


VARNISHED TUBING PRODUCTS 


“Superservice to manufacturers and repair 
shops in the heart of industrial America” 


INSULATION MFG. CORP. 


DETROIT e MILWAUKEE e MINNEAP 


INDICATING LAMP 


FOR SINGLE HOLE PANEL MOUNTING 


TYPE 3590 


UNIT: Underwriters Approved for 120 
Ideal for 


se with G.E.-T4% Neon bulb. Tho 
marine applications. List 
I ns: Overall diameter of Lens-C 
Overa lepth behind front of panel—2%*%” 
hay ec lens—%” diameter 
Write for Latest Catalog 
Distributed nationally t 
THE GRAYBAR ELECTRIC CO. 
H. R. KIRKLAND CO., Morristown, N. J. 


NALCO 


Infra-Red Ray Lamps 
For Radiant Energy-Drying 


Standardize on Nalco 
Dritherm, Carbon Filament Lamps... 
available in Inside-Sil- 
vered or Clear Glass 

° types. 

INFRA-RED | Write for descriptive literature. 
DRITHERM / North American Blectric Lamp Company 
1082 Tyler Street, St, Louis, Mo. 


SIGNAL, 
yosey Nae 
INDICATOR 


of highest quality. 
Meet Creel 
to 250. We invite 
inquiries from 
manufacturers. 


. HERZOG 
MINIATURE LAMP WORKS 


te TTI E Tat ae ae 
LONG ISLAND CITY NEW YORK 


Our engineering staff will solve your gil | 


0 Pt ayer ES 


SOLDERLESS 7 
AND : 
SOLDERING 


= s. 
write DANTE ELEC. MFG. CO. 
BANTAM, CONNECTICUT 


National 


NUMBERING 
MACHINES 


For marking name plates, steel and 
other metal products. q Built on order 
for use in power and foot presses 


ALTAIR 


MACHINERY CORPORATION 
55 VANDAM ST., NEW YORK 


U4 8g 


Neutral (pH7) High Dielectric 


ACID-FREE 
GUMMED PAPER 


SHEETS AND TAPE 


For manufacturers of smail electri 


coils, reactors and paper tubes 


MADE BY 


ee a a 


PHILADELPHIA, PENNSYLVANIA 
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MOLDED PLASTICS 
By INDUSTRIAL 


MOLDS are built in our own Tool Room 
backed by over 20 years’ experience in making 
Plastic Molds 


MOLDED PARTS are produced with the latest 
type of equipment and the parts are subject to a 
riaid inspection before leaving our plant 


INDUSTRIAL 


MOLDED PRODUCTS COMPANY 
2035 CHARLESTON ST. - CHICAGO, ILL. 


Screw Machine 
PRODUCTS 
AND 
Metal Specialties 
Superior Ww - 
ship in brass pepe 
agra ern ecifications 

obligation ie 


Linden & Co., Ine. 


72-80 BAKER srt. 
PROVIDENCE, R. |. 


a, 


- 


SCREWS fa wer 
You can depend on us for 


QUALITY: EFFICIENCY-SERVICE 


SAMUEL J.SHIMERe SONS 


eS ae oe ee ee ea ae i, ae 


MERC 








BURNLEY 


THE ORIGINAL | 
A_ FAVORITE! 


FOR 40 YEARS || 
¢ 1] 


MAKES SOLDER | 

FLOW QUICK | 

AND FAST | 
Approved by 


Underwriters’ 
Laboratories 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 
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— KESTER 


FLUXES 


ARE 


44 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER company 
4209 Wrightwood Avenue, Chicago, illinois 
Eastern Plant: Newark, N. J. 


Y Canadian Plant: Brantford, Ont. 


ri i 


Y SWITCHES 


BAL itachi 


Write for 


Catalog! 


PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 


IDENTIFICA- 
TION TAGS OF 
EVERY DESCRIPTION 


For identifying Wires, Cables, 

Parts, Assemblies, ete. Embossed or 

Stamped Markings, as desired. Consecu- 

tively numbered tags a specialty. Blank tags 

for customers who prefer to do their own marking. 
Write for Free Samples and Prices. 


NATIONAL BAND & TAG CO. 


DepT. 9-522 NEWPORT, KENTUCKY 


Automatic 


TIMERS 


for every application 
KWIXSET Timers 
are rugged, simple, 
accurate, convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol,Conn. SIGNAL KWIXSET 


- Vm Vz. } 
VA ge. Y 
AN CUCL 
: 1 A m) SPIRAL 
SQUARE + ROUND 
RECTANGULAR 
PARAMOUNT PAPER TUBE CO, 
801 GLASGOW AVE., FORT WAYNE, IND. 
SS. TUBES 
ROUND, SQUARE and 


Qua 
WRAPPED 
Write for Samples and Prices 
~~ PAPER 
RECTANGULAR 


ppead of 


Wrste for Prices and Samples 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST CHICAGO, ILL 


3 bi 4 VARNISH CAMBRIC TUBING, 


SATURATED SLEEVING, ETC. 


B-H quality insulation prod- 
ucts include Flame-Proof 
Varnish Cambric Tubing, 
Magneto (Impregnated) 
Tubing, Radio (Spaghetti) 
Tubing, Inside Coated Satu- 
rated Sleeving and Fiber- 
glas Tubing. 

BENTLEY-HARRIS 
MFG. COMPANY 

1000 Bentley St. 

CONSHOHOCKEN, PA. 


EYELETS-Regular and Special 
WIRE 
FUSE METAL— Pure zinc ac- 


curately rolled for fuse elements 
ZINC 


uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 


Pure zine wire 


Strip zine for commercial 


ELECTRICAL ENGINEER 
WANTED 


Electrical appliance 
manufacturer needs 
fully qualified engineer. 
Permanent position 
offering individual 
opportunity. Appliance 
experience desirable. 

Box M-43 c/o Electrical Mfg. 

1250 Sixth Ave., New York, N. Y. 





Acme Ele 
Acme Ind 
Acme Wir 
Adam Ele 
Adams & 
Aerovox € 
Akron Po! 
Alliance \ 
Allied Cor 
Allied Ra 
Alrose Ch 
Altair Ma 
Aluminun 
American 
American 
American 
American 
American 
American 
American 
American 
American 
Ames Bas 
Amperite 
Anacondé 
Arnold E 
Auburn E 


Baker & | 
Barber-C 
Beall Toc 
Becker B 
Belden NM 
Bentley-I 
Biddle, J: 
Bodine E 
Brand & 
Bristol B 
Bristol C 
Bruning | 
Burndy | 


Burnley 


Callite T 

Cannon | 

Carnegie 

Carpente 

Celanese 

Central § 

Electrical equipment aboard ship has no off-duty time. Radio, Century 
Cerro De 
Chandler 
deck machinery. gun operation and innumerable other vital services Chace Cr 
. . . . . ° Chase-Sh 

employ resistors in their control circuits. These resistors must Clits 
be dependable to function at all times. Ward Leonard Vitrohm Chicago 
, ‘ 6 bbe a . age Cinauday 
Resistors have measured up to their responsibilities. Their ability pa 
to withstand moisture, temperature change, shock and vibration Clevelan 
is S 7 Cold Me 

makes them particularly well fitted for sea duty. Resistors with Cole Ste 
the same ruggedness as those used by the Navy and \ — 
v 2 . N a onnecti 

Merchant Marine are available to all industry engaged iad , Great 
in victory production. Send for data sheets. eis - 
¢ . oO “ah € 

Corbin S 

Corning 


inter-communication, air conditioning, ventilation, refrigeration, 


Cramer | 


Cullman 
Cuyahog 
Dano El 


Dante E 


Electric contro! (WL) () devices since 1892. 4 


Gene ri 


WARD LEONARD ELECTRIC COMPANY, 34 SOUTH STREET, MOUNT VERNON, NEW YORK 
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Acme Electric & Mfg. Company 233 
Acme Industrial Company 217 
Acme Wire Company 174 
Adam Electric Co., Frank 142 
Adams & Westlake Company 59 
Aerovox Corporation 214 
Akron Porcelain Company, The 117, 222 
Alliance Manufacturing Co 154 
Allied Control Co., Inc 18 
Allied Radio Corporation 213 
Alrose Chemical Company 148 
Altair Machinery Corporation 234 
Aluminum Company of America 123 
American Automatic Electric Sales Co 233 
American Brass Company 11, 12, 13, 14 
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American Radio Hardware Co 150 
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American Screw Company 25, 105 
American Spring of Holly, Inc 194 
Ames Bag Company 223 
Amperite Company 210 
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Arnold Engineering Co., The 215 
Auburn Button Works 162 
Baker & Company, Inc 218 
Barber-Colman Company 156 
Beall Tool Company 212 
Becker Brothers Carbon Co 234 
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Bentley-Harris Mfg. Co 235 
Biddle, James G 146 
Bodine Electric Company : 72 
Brand & Company, William 151 
Bristol Brass Corporation, The 42 
Bristol Company, The 105 
Bruning Company, Inc., Charles 172 
Burndy Engineering Company, Inc 234 
Burnley Battery & Mfg. Co 235 
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Detroit Power Screwdriver Co 
Deutschmann Corp., Tobe 
Dial Light Co. of America 
Dow Chemical Company 
Doyle, Inc., James W 
Drake Electric Works, Inc 
Drake Manufacturing Co 
Driver Company, Wilbur B 
Dumore Company, The 
Dunn, Inc., Struthers 
Durakool, Inc 


Durez Plastics & Chemicals, Inc 


Ejicor, Inc 
Elastic Stop Nut Corp 


Electric Auto-Lite Company, The it, 


Electric Motor Corporation 
Electric Specialty Co 


Fairbanks, Morse & Co 
Fansteel Metallurgical Corp 


Federal Telephone and Radio Corp 66, 


Fenwal, Incorporated 
Formica Insulation Company, The 


G-M Laboratories, Inc 
Gear Specialties, Inc 
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General Electric Company 
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General Industries Company 4, 
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Gibson Electric Company 
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Heatbath Corporation 
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Hoskins Manufacturing Co 


Hubbard Spring Co., M. D 
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International Resistance Co 
International Screw Co 
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Perkins Machine & Gear Co 
Pheoll Mfg. Company 
Phillips Screw Manufacturers 
Platt Bros. & Company, The 
Porcelain Products, I nx 


Porcelain, Electrical Porcelain Section of the 
National Electrical Manufac turers Associa 
tion 


Portland-Monson Slate Co 
Potter & Brumfield Mfg. Co 
Powrex Switch Company 
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Thompson Clock Company, The H. ¢ 
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Timken Roller Bearing Company, The 
Torrington Company, The 

Torrington Mfg. Company, The 
Trico Fuse Mfg. Company 


Triplett Electrical Instrument Co 
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United States Steel Corp 

United Transformer Co 
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Utah Radio Products Co 
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A CHOICE, 
NOT A SUBSTITUTE 


Thousands of steel items for military and civilian 


use looked first to Pentrate for a good available 


protective finish. Today, if other types of finishes 


were available most of these products would 


continue to use Pentrate 


their choice because 


of performance. The photo-micrograph, made in 


an impartial laboratory, shows the actual pene- 


tration of this finish. 


HEATBATH CORPORATION 
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Available in sizes up to and includ 
ing 3 horsepower in three different 
speed ranges— 3 to 1, 6 to land 9 to L. 
Only with an all-metal drive can you secure the compactness, 
simplicity, flexibility and economy that are so advantageous today. 





Infinitely variable speed may be secured to any R. P.M. 
within the range of the unit. The output speed is in- 
creased or decreased by variation of the position of 
the ring on the two driving and two driven cones. 
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Save material and save space with the simple compact, 
integrally built Master Speedranger. The all-metal 
construction insures greatest possible durability — 
PP Met e ie Sac tT son tty Te 


~ 
Available in the vast number ~~. ht ; 
ot types that make up the <. 
Master line including the \ 


flanged type as shown, also } 
gearhead, unibrake, fan-cooled, ‘ 

explosion-proof, splash-proof, 
multi-speed, etc. ‘ 
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FREE 


New “Copper Guide’ for 






war industries 


a 


4 alas : 


Here is a book that puts at your fingertips informa- 
tion about Revere copper and copper alloys that 
users most frequently need. That answers most of 
the questions asked of Revere by the mechanical 
industries engaged in war work! Compiled espe- 
cially for your use today. And organized like a 
handbook for easy reference. 





It covers subjects like these in text, tables, 
illustrations: 
Revere alloys — Copper, Brass, Bronze, Herculoy, 
Cupro-Nickel, Nickel, Silver 
Chemical, physical and general properties 
of the alloys 
Uses and working properties 
Technology of the alloys 
Commonly used grain sizes, with photomicrographs 
Revere manufactured forms 
Weights and dimensions of pipe and tube 
The Revere Technical Advisory Service 





Special information for firms 
converting to war production 


Special section on 
Welding Technique 


Revere Copper and Brass Incorporated 
230 Park Avenue, New York, N. Y. 


Gentlemen: Please send me your new book, “Revere Coppet 
and Copper Alloys”. 


es Ei Gi i Fe = deeds ———— 





COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 


Sales Offices and Distributors in Most of 
America’s Major Cities 














